
From: Mccray, Sean-Ryan CTR (USA) [/O=EXCHANGELABS/OU=EXCHANGE 

ADMINISTRATIVE GROUP 

(FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=B8349167BB194B8DA45DBABDB46684DB-

SEAN-RYAN.M] 

Sent: Monday, March 22, 2021 3:37 PM 

To: Stoick, Paul T CIV USN NAVFAC SW SAN CA (USA) [paul.stoick@navy.mil] 

CC: Roddy, Elizabeth A CIV USN NAVFAC SW SAN CA (USA) [elizabeth.roddy@navy.mil] 

Subject: 211 / 253 Soil Reference 

Attachments: TU 211-01 Survey Data Package FINAL Mar 2020.pdf 

 

 
Paul, 
 
Attached is the survey data package for TU 211-01, which includes as Attachment 5 the soil reference 
area data set in use for the Building 253/211 SS/SD removal. The soil reference area data set is 
comprised of samples collected in April 2006 in an area of the Building 813 parking lot in Parcel D-2. The 
average reference area activity for Ra-226 was determined to be 0.49 pCi/g.  This places the RG for Ra-
226 at 1.49 pCi/g (i.e., 1.0 pCi/g above background). No other soil reference area values are in use for 
other ROCs as part of the Building 253/211 SS/SD removal. 
 
Looks like we may need to discuss this further, so let me know if you have the time. 
 
Thanks, 
 
SR 



  SURVEY UNIT DATA PACKAGE 

IN-RP-133 (Mar 2018)  Page 1 of 2 
 

Project Information 
Contract / Task Order Number: 

N62473-17-D-0005 / 0001 
Project Title / Location: 

HP Bldgs 211/253 Rad Remediation / San Francisco, CA 
Gilbane Project Number: 

J310000100 
Survey Unit Description 

Survey Unit ID Survey Type  Building Elevation 

TU 211-01 
 Building surface 
 Excavated trench 

 211 
 253 

 Interior 
 Exterior 

 Ground 
 2nd floor 

 3rd floor
 4th floor 

 5th floor 
 6th floor 

Description and Boundaries:  
Trench floor, side, and end wall surfaces resulting from the excavation and removal of sanitary sewer/storm drain (SSSD) 
lines remaining inside and outside (within approximately 15 ft that were left in-place during previous activities that removed 
the exterior portions of the SSSD lines) of Building 211. Seven trench segments compose TU-211-01. They are: 12-211-
28-3Y, -4A/5H, -5B*, -5C, -5H, -5H*, and -5Z. (see Attachment 1 figure). 
 

Removal/Remediation Summary 
Summary of Activities Performed and As-Left Condition:  

Soil overlying SSSD lines was excavated and transported 
to RSY to be screened and characterized for re-use/ 
disposal. SSSD lines and soil a minimum of 1 ft below and 
to the sides of each pipe were removed. 
 

Description of Material/Equipment Remaining:  
None; SSSD lines removed and exposed trench surfaces 
remain 
 
 
 

Description/Qty of Low-Level Radioactive Waste Generated:  
Removed SSSD lines; no trench surfaces required soil 
remediation. 
 
 
 

Survey Unit Work Package Field Changes: 
N/A 

Radiological Data Summary (Post-Removal/Remediation) 
Type of Data  Contiguous Statics Smear Samples 

Collected Parameter Alpha Beta Alpha Beta 
 Contiguous statics RG (dpm/100 cm2)     
 Smear samples Number of measurements     
 Gamma scans Measurements > MDC     
 Soil samples Measurements > RG  Not   
 Other: Lowest MDC (dpm/100 cm2)   Applicable  

 Highest MDC (dpm/100 cm2)     
 Minimum (dpm/100 cm2)     
 Maximum (dpm/100 cm2)     

Gamma Scans Soil (or Volumetric) Samples 
Parameter Value Parameter Sr-90 Cs-137 Ra-226 Th-232 Pu-239 

Survey coverage (%) 100 RG (pCi/g) 0.331 0.113 1.49 1.69 2.59 
No. of data points 732 Samples Collected 
Low counts (cpm) --- Random/systematic 3 20 20 20 --- 
High counts (cpm) --- Biased* --- 3 3 3 --- 
Mean (cpm) --- Samples Analyzed 
Median (cpm) --- Samples > MDC 0 0 22 19 --- 
Std deviation (cpm) --- Sample exceedances 0 0 0 0 --- 
 
             

Lowest MDC (pCi/g) 0.110 0.049 0.097 0.147 --- 
Highest MDC (pCi/g) 0.162 0.068 0.171 0.310 --- 
Minimum (pCi/g) --- --- 0.171 0.228 --- 
Maximum (pCi/g) --- --- 1.200 1.370 --- 

Additional Information:  
See gamma scan results by trench (Attachment 2), gamma scan instrument 
QC (Attachment 3), and soil sample analytical results (Attachment 4). 
 

* based on gamma scan results 
RG    – remediation goal 
MDC – minimum detectable concentration 
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Project Information 
Contract / Task Order Number: 

N62473-17-D-0005 / 0001 
Project Title / Location: 

HP Bldgs 211/253 Rad Remediation / San Francisco, CA 
Gilbane Project Number: 

J310000100 
Reference Area 

Type: 
 None used 
 Surface radio- 

 activity (dpm/100 cm2)
 Volumetric 

  radioactivity (pCi/g)  

Description: 
Bldg 813 parking lot area in Parcel D-2; same 
reference area data set used for earlier SSSD 
removals around Bldg 211 (Source: SUPRA 
Abstract for SSSD Removal after 01 Sep 
2012) – see Attachment 5. 

Parameter Sr-90 Cs-137 Ra-226 Th-232
Count 2 18 18 18 
Minimum 0.194 0.017 0.331 0.416 
Maximum 0.194 0.026 0.600 0.752 
Mean 0.194 0.021 0.488 0.570 
Std Dev 0.000 0.003 0.073 0.093 

Statistical Test 
Statistical Test Applied Number of Measurements Test Values 

  None (all measurements < RG) Survey Unit  Decision error  
  Sign test Reference Area  Critical value  
  WRS test   Test statistic  

   Pass (Yes/No)  
Additional Information:  

Dose/Risk Modeling 
Dose/Risk Model Used Summary of Results RESRAD Modeling Parameter Default Actual 

  RESRAD-ONSITE Max dose (mrem/yr) 2.2 Area of contaminated zone 10,000 154.7 
  RESRAD-BUILD Time (yr) @ maximum 0.0    

 Total risk @ maximum 4.5E-05    
Radionuclide (pCi/g) Average Reference Net Radionuclide (pCi/g) Average Reference Net 

Sr-90 0.142 0.194 0.000 Th-232 0.679 0.570 0.109 
Cs-137 0.060 0.021 0.039 Pu-239 --- --- --- 
Ra-226 0.644 0.488 0.156     

Additional Information:  
Modeling performed using mean soil concentrations calculated using reported sample concentrations or MDC values if 
reported sample concentration less than MDC. See dose results (Attachment 6) and risk results (Attachment 7). 

Attached Information 
  Survey unit work package 
  Photos/maps 

  Pre-removal/remediation 
  As-left condition 
  Survey/sample locations 

  Data summaries/analytical results 
  Continuous statics 
  Smear samples 
  Gamma scans 
  Soil samples 

  Reference area data 
  Statistical test results 
  Dose/risk modeling reports 

  RESRAD dose 
  RESRAD risk 

Conclusions
 Remediation goal satisfied – average total surface radioactivity and/or soil (or volumetric) radioactivity is less than 
radionuclide-specific remediation goals found in Table 5 of Parcel C Record of Decision. 

 Dose criterion satisfied – dose to average individual reasonably expected to receive greatest exposure to residual 
radioactivity is less than 12 mrem/yr. 

 Risk criterion satisfied – excess cancer risk to average individual reasonably expected to receive greatest exposure to 
residual radioactivity is in range of 10-4 to 10-6.

 Survey unit demonstrates compliance with the release criteria and is suitable for radiological release to unrestricted use   
Notes/Comments:  

None. 

Prepared by: 
Project Health Physicist 

Name: 
Jerry C Cooper 

Signature: Date: 
20 Mar 2020 

Reviewed by: 
Project QC Manager 

Name: 
Kimberly Tom 

Signature: Date: 
23 Mar 2020 
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ATTACHMENT 1 
TU 211-01 Trench Segments 

(1 page) 
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G:\ArcGIS\Navy\HPS\PROJECTS\Parcel_C\RR_Survey_Bldg_253_211\Trench\Selected_Trenches.mxd       12/24/2019      azhuk, Gilbane

Parcel C Buildings 253 and 211
Radiological Remediation and Survey

Former Hunters Point Naval Shipyard
San Franscisco, California
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Figure 1
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ATTACHMENT 2 
TU 211-01 Gamma Scan Survey Results 

(42 pages) 
  



Gamma Scan Survey Data Summary

TU 211‐01

Trench Floor Total

Radiation Depth Area Surface

Trench Survey No. Ave (m) (sq m) Area (sq m)

12‐211‐28‐3Y RS‐0134, 0135 1.4 18.3 42.3

12‐211‐28‐4A/5H RS‐0154 1.22 3.2 11.9

12‐211‐28‐5B* RS‐0149, 0150 0.64 4.4 9.8

12‐211‐28‐5C RS‐0160 1.6 18.9 46.7

12‐211‐28‐5H RS‐0151, 0152 0.74 4.7 11.1

12‐211‐28‐5H* RS‐0155 0.99 3.6 11.1

12‐211‐28‐5Z RS‐0156 0.6 13.1 21.8

Total: Total: 66.2 154.7

Samples

Trench Count Low High Average # > 10K Average Std Dev Collected

12‐211‐28‐3Y 196 593 14,660 4,992 12 8,713 2,799 10

12‐211‐28‐4A/5H 113 2,559 10,023 6,218 8 9,635 2,499 3

12‐211‐28‐5B* 40 ‐620 3,757 430 0 3,797 831 2

12‐211‐28‐5C 151 670 4,711 2,342 0 5,650 769 3

12‐211‐28‐5H 46 2,492 8,853 5,286 0 8,846 1,016 1

12‐211‐28‐5H* 76 1,569 9,193 4,532 0 7,949 1,713 2

12‐211‐28‐5Z 110 1,894 5,223 2,753 0 6,045 544 2

732 Total: 23

Net (cpm) Gross (cpm)
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ATTACHMENT 3 
TU 211-01 Gamma Scan Survey Instrument QC Data 

(9 pages) 
  



Designer and lvlanufacturer
of

Scientific and lndustrial
lnstruments

ENVIRACHEM INC

LUDLUM MEASUREMENTS, INC
501 oak Street .*'V/'',

CERTI FI CATE OF CALI BRATION 325-235-54e4 ffi';iAij
Sweetwater, TX 79556, U.S.A 'i,r,l'.)'

wwvr.ludluru^com

Customer

Mfg

Mfg

Check mark Mppti"r to applicable instr. and/or detector IAW mfg. spec.

I New lnstrument lnstrument Received pl witnin Toler. +-10%

ORDER NO 20349939t474872

2221 seriarNo. l.\t, 3."t r
44-10 seriatNo. lrN tlcl Gs

22-Feb-2O Cal. lnterval 1 Year Meterface 202-159

72 "F RH 20 % Alt 704.0 mm Hg

410-20% [ Out of Tol. I Requiring Repair f Other-See comments

! Background Subtract ffi lnput Sens. Linearity

[f Window Operation ffi Geotropism

Ef Batt. ck.

I Calibrated in accordance with LMI SOt lOinr"rno,O
mV

Ludlum Measurements. lnc. Model

ModelLudlum Measurements, lnc

Cal. Date 22-Feb-\9 Cal Due Date

pf Mechanical ck

V FIS Resp. ck
[f Meter Zeroed

p[ Reset ck.

ffi Audio ck. fi Alarm Setting ck

5{ CatiOrateA in accordance with LMI SOP 14.8

lnstrument Volt Set Comments V lnput Sens. Comments mV Det. Oper. Comments V at Comments mV Dial Ratio 100 = 10

I;a HV Readout (2 points) Ref./lnst. 5Oo- / L\qi v Ref./lnst. 2OOO I 2ou \ V
l.E

COMMENTS:

Threshold diaL:
Window dial:

Window PosrLion:
Reso.Lutron for Cs137:
oL checked but not set

Peak settings
938 V

40

"rN"
-11.48%
Calibrated with

Gross Counts
1250 v
100 ( 1Omv)

N/A
"ouT "
N/A

corled cable.

Modef 2221 cJrrently ser
for gross counts
High voltage set with detector
connected.

Firmware i 261A2-l

GammaCalibration; clvl detectorspositionedperpendiculartosourceexceptfp.lfiil 44-9inwhichthe,flgtglrgP.eJgc,e,s-so!rg].-,- ,,,---,,.REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER

x1K
x1K

CAL. POINT ,,AS FOUND READING" METER READING-
400kcpm L\oo L\,r.r
1 00kcom \ t:.-r \oo
40kcom L\oo

\so
L\oo

\oo
L\ oo

\JS

1 0kcpm
4kcpm

ALL Range(s) Calibrated Electronically

x1 00
x1 00 \o-
x10 Ll o,>

x10 1 kcom
x1 400cpm
x1 1 0Ocpm

-Uncertainty within I 10% C.F. within t 20%

INSTRUMENT
RECEIVED

INSTRUMENT

METER READING-

5t:o/. c0r.r
sclis T-r
5oo \
5s\

5oo Ir a(n

+-r-r-t."\
S'' \

The catibration system conforms to the requirements of ANSVNCSL Z54O-1-1994 and ANS I N323-1978 ISO/lE 17025:2005(E) State of Texas Calibration License No. LO- 1 963

REFERENCE

CAL. POINT

400kcpm
40kcpm

4kcpm
400cpm

40cpm

INSTRUMENT
RECEIVED

INSTRUMENT

METER READING

$hla-ro:
c')ac
.\c
L

REFERENCE

CAL. POINT

500kcpm
50kcpm

5kcpm
500cpm

50cpm

Log
Scale

Referencetnstrumentsand/orSources: cs-137s/N:EossIzrztce lzzatce []zzo []zoa !zet Itr:r []roro Iroso Itsos Iroloce !2324t2s21

[]szrzco EsTleco loooao lzoasz lzs+ro []essz !cii2 n2168cpIS-3e4 Es-ros+[]rtooet IT1oo82 NeutronAm-241 Be Ir-304 Ra-226 !YeB2

f, Beta S/N ! Other[] Alpha S/N

ffi m 500 S/N 2891 58 fl Oscilloscope S/N

Calibrator

QC'd By

Title Calibrator

s/N 20870423

oate {}'FeL.\1

AC lnst. I I Passed Dielectric (Hi-Pot) and Continuity Tesl
Only f l Faired,

Tifle Final QC

Thls certificate shall not be reproduced except rn full wilt)ut the written approval of Ludlum Measurements, lnc.

FORtVt C22A 1OtO3t2O17 eage \ of al

ffi Multimeter

Date 22- (-.Arq



Designer and Manufacturer
of

Scientific and lndustrial
lnstruments

LUDLUM MEASUREMENTS, ING _
culua^Ducer i;V., |}-1}32s.23s_54e4 ry ti.#rmt
Sweetwarer, rx 7e556, u.S.A. 'r1.fii.' Cgn-ilt-i[0M]0i

Bench Test Data For Detector

Serial No R N \1r\ GtDetector 44-10

Customer ENVIRACHEMINC

Counter 2221

6 leconrl r

Serial No. \L\G 3L\} Counter lnput Sensitivity

Distance Source to Detector

ORDER NO. 203499391474872

mV

S.llF,.cc

10

Count Time

Other

High
Voltage

\o

Signature

lsotope Aa^tAL\ t
Background Size.^€,rl'l r-^ t:

lsotope
Size

lsotope
Size

lsotope
Size

\o1:'

FORl\i1 C4A 09t1512017 ease R ot A o Serving The Nuclear lndustry Since 1962

oate ?tr "T<6.$



RATEMETER DAILY RESPONSE CHECK SHEET

Pairing Read-Out HV Calibration Set-Up

ID Model S/N Model S/N Units Setting Due Date Date Isotope S/N

5 2221 146343 44-10 RN19769 cpm 1250 02/22/20 07/24/19 Cs-137 808132

Inst Cal High Battery Audio Meter Tech

Date Current? Voltage Check Speaker Reset Bkgrd Source Pass/Fail Reason Initials

07/24/19 Yes 1,250 Okay Okay Okay 3,007 232,140 Pass --- DB

07/25/19 Yes 1,250 Okay Okay Okay 3,201 233,057 Pass --- DVT

07/30/19 Yes 1,250 OKAY Okay Okay 3,324 232,058 Pass --- CMC

07/31/19 Yes 1,250 Okay Okay Okay 3,291 232,125 Pass --- DB

08/01/19 Yes 1,250 Okay Okay Okay 3,289 232,169 Pass --- DB

08/05/19 Yes 1,250 Okay Okay Okay 3,190 233,494 Pass --- DVT

08/06/19 Yes 1,250 Okay Okay Okay 3,147 232,165 Pass --- DB

08/07/19 Yes 1,250 Okay Okay Okay 3,208 233,195 Pass --- DB

08/08/19 Yes 1,250 Okay Okay Okay 3,049 232,306 Pass --- DB

08/12/19 Yes 1,250 Okay Okay Okay 3,100 235,627 Pass --- DB

08/15/19 Yes 1,250 Okay Okay Okay 3,138 235,727 Pass --- DB

08/21/19 Yes 1,250 Okay Okay Okay 3,009 233,630 Pass --- DB

08/22/19 Yes 1,250 Okay Okay Okay 3,014 233,129 Pass --- DB

08/26/19 Yes 1,250 Okay Okay Okay 3,308 234,083 Pass --- DB

08/27/19 Yes 1,250 Okay Okay Okay 3,309 230,466 Pass --- DB

08/28/19 Yes 1,250 Okay Okay Okay 3,299 232,947 Pass --- DB

08/29/19 Yes 1,250 Okay Okay Okay 3,471 232,273 Pass --- DB

09/03/19 Yes 1,250 Okay Okay Okay 3,073 232,218 Pass --- DB

09/04/19 Yes 1,250 Okay Okay Okay 3,277 232,458 Pass --- DB

09/05/19 Yes 1,250 Okay Okay Okay 3,289 232,556 Pass --- DB

09/09/19 Yes 1,250 Okay Okay Okay 3,279 232,195 Pass --- DB

09/10/19 Yes 1,250 Okay Okay Okay 3,255 232,296 Pass --- DB

09/11/19 Yes 1,250 Okay Okay Okay 3,164 234,560 Pass --- DB

09/12/19 Yes 1,250 Okay Okay Okay 3,349 232,190 Pass --- DVT

09/16/19 Yes 1,250 Okay Okay Okay 3,132 228,049 Pass --- DB

09/17/19 Yes 1,250 Okay Okay Okay 3,256 230,155 Pass --- DB

09/18/19 Yes 1,250 Okay Okay Okay 3,217 233,093 Pass --- DB

09/19/19 Yes 1,250 Okay Okay Okay 3,287 232,580 Pass --- DB

09/23/19 Yes 1,250 Okay Okay Okay 3,034 233,473 Pass --- DVT

09/24/19 Yes 1,250 Okay Okay Okay 3,721 231,433 Pass --- DVT

09/25/19 Yes 1,250 Okay Okay Okay 3,376 223,597 Pass --- DVT

09/26/19 Yes 1,250 Okay Okay Okay 3,477 234,326 Pass --- DVT

09/30/19 Yes 1,250 Okay Okay Okay 3,148 232,686 Pass --- DB

10/01/19 Yes 1,250 Okay Okay Okay 3,273 233,514 Pass --- DB

Project Information

Contract / Task Order Number: Project Title / Location: Gilbane Project Number:

N62473-17-D-0005 / 0001 HPNS Bldgs 253 & 211 RA / San Francisco, CA J310000100
Survey Instrument Set-Up Information

Meter Detector Check Source

Daily Response Check Results

Response Check QC Results

IN-RP-141 (Oct 2018)  Page 1



SPECTRUM TECHNIQUES, L.L.C.
106 Union Valley Road
Oak Ridge, TN 37830
Tel: (865) 482-9937 Fax: (865) 483-0473
Email: sales@spectrumtechniques.com
Web: www.spectrumtechn iques.com

$,wtlfiruh uf ({ulihrutirn
Radioactive material, Limited Quantity NOS LTN2910,

Exempt Quantity 10CFR30.18, BS 52881C11111

This source has been calibrated using a HPGe detector whose efficiency was
established with the NIST traceable mixed nuclide standard SRS: 80899-854.
The stated activity is the weighted average of the measured gamma lines with
an estimated uncertainty of 5%. The source is of sealed construction and wipe tested

Radionuclide: Cs-137

Half-Life: 30.07 years

Decay Constant: 0.02305

Serial Number: 808132

Calibration Date: August 8,2013 Activity: 0.878 uci.

Photon Energy (keV)

661.66

lntensity (%)

85.1

32,486 Bq.

Emission Rate (sec-1)

27,646

certified by: Skgp{ 1t, Struena Date: August 8, 2013



Designer and lvlanufacturer
of

Scientific and Industrial
Instruments

LUDLUM MEASUREMENTS, INC _
cERrtFtcArE oF cALtBRAnoN :I:;jI;T' # 3Si.A:: laccnEorreo

Sweetwater, TX 79556, U.S.A. '.l,f is 6Ef,fffiffi-1
Customer ENVIRACHEMINC ORDER NO 203543421477799

Mfg

Mfg.

Ludlum Measurements, lnc. Model

Ludlum Measurements, Inc Model

Cal. Date 30-Apr-19 Cal Due Date

Check mark Mppti.t to applicable instr. and/or detector IAW mfg spec.

I New lnstrument lnstrument Received fi W,tt''rin Toler. +-10%

pf Mechanical ck. f,f' Meter Zeroed

V FtS Resp. ck Pf Reset ck.

[f Audio ck. ffi Alarm Setting ck

f1 CatlOrateO in accordance with LMI SOP 14.8

V lnput Sens. Comments mV

Ref./lnst. 500

2221

44-10 serial No, Pcr r 53 tl ? tl
30-Apr-20 Cal, lnterval 1 Year Meterface 202-159

T 72 'F RH 53 % AIt 701.0 mmHg

I Requiring Repair [] Other-See comments

n Calibrated in accordance with LMI SOP

pf tnpuisens. Linearity

ffi Geotropism

14.9
Threshold

mV

seriatNo. tLlnt?

! 10-20% f Out ofTol

I Background Subtract

ffi Window Operation

[f Batt. ck.

lnstrument Volt Set Comments

[f HV Readout (2 Points)

Det. Oper. Comments

rSs5v
mV Dial Ratio 100 = 10

2000 r 2o>1 v
V at Comments

Ref./lnst.

COMMENTS:
Peak settlngs Gross Counts

High Voltage: 851 V 1100 V

Threshold dial-: 642 100 (10mv)

window dia.I: 40 N/A

Window Position: "IN" "OUT"

Resolution for Cs137: -8.15% N/A

oL checked but not set. Calibrated with coiled cable'

l(adel 2221 currentLy set
for gross counts
High voltage set with detector
connected.

!armwaret 26IAZZ

Gl\i1 detectors posltioned perpendicular to source except for NI 44-9 ln which the front of probe faces source
Gamma Calibraiion

RANGE/MULTIPLIER
x1K
x1K
x1 00
x1 00
x1 0
x10
xl

REFERENCE
CAL. POINT

400kcom
1 00kcpm
40kcom
1 0kcpm

INSTRUMENT REC'D
"AS FOUND READING''

3eo

sEo '

1o

INSTRUMENT
METER READING
L\o\)

\oO

ALL Range(s) Calibrated Electronically

x1

4kcpm
1 kcpm

400cpm
1 00com 1o

}L,a

L\oc

Ltso
t.>c

l.1a

Digital

Readout

REFERENCE

CAL. POINT

400kcpm
40kcpm

4kcpm
400cpm

40cpm

INSTR,UMENT
RECEIVED

INSTRUMENT

METER READING

REFERENCE

CAL. POINT

500kcpm
50kcpm

5kcpm
500cpm

50cpm

INSTRUI,4ENT

RECEIVED
Log

Scale

INSTRU[,4ENT

METER READING

S$K +o,rffi
5lrc \
50\

lSo/lEC 17025r2017(E)
All pass/fail determinalions are based on lhe manufaclurers specifications withoul considering uncedalnly laqors.

ire;surement results represenl expanded uncertainties expressed al approximaiely the g5ol.level of confidence, using a coverage fector of k=2 Slate of TexasCallbration License No LO_1963

The calibralion syslem conforms lo the requirements ofANSIiNCSL 2540-1-1994 and ANSI N323AB-2013

I Alpha S/N

ffi m 500 S/N

I Beta S/N

Calibrator

QC'd By

lzoa I
s-ssa I s

781 I 11131 roro f, 16e6 L-.1 leoe 1 91 6CP

rosa I rooat T10082 Neutron Am-241 Be I r-soa

I Other

232412521

Ra-226 x Y982

2891 58 Oscilloscope S/N ffi Multimeter S/N 20870423

Title

Title

Calibrator Date

Date

:l.z- hOr.11
3o NRl. ,qFinal QC

AClnst. fl passed Dielectric (Hi-Pot) and Continuity Test
Only fl Faireo:

This certificate shall not be reproduced excepl in fu11' wrA)ut the wrrtten approval of Ludlum lvleasuremenis' lnc

FoR[,l c22A o3l14t2o1g Page \ ot a{



Designer and Manufacturer
of

Scientific and lndustrial
lnstruments

LUDLUM MEASUREMENTS, INC.
501 Oak Street

325-235-5494

Sweetvvater, TX 79556, U.S.A.

Bench Test Data For Detector

Detector 44-10 Serial No.

Customer ENVIRACHEM INC ORDER NO 203543421477799

mV10Counter 2221 Serial No.

(" !e r.-r',\<

('rl t? Counter lnput Sensitivity

Distance Source to DetectorCount Time

Other

Sutcf hce

High
Voltage

os3
5s

Signature

lsotope
Background Size( 9.

lsotope
Size

lsotope
Size

FORM C4A AA14|2A19 eage A ot 2
Serving The Nuclear lndustry Since 1962

Date 3.r Aer- rl

-



RATEMETER DAILY RESPONSE CHECK SHEET

Pairing Read-Out HV Calibration Set-Up

ID Model S/N Model S/N Units Setting Due Date Date Isotope S/N

4 2221 84718 44-10 PR150787 cpm 1100 04/30/20 07/08/19 Cs-137 808132

Inst Cal High Battery Audio Meter Tech

Date Current? Voltage Check Speaker Reset Bkgrd Source Pass/Fail Reason Initials

07/08/19 Yes 1,100 Okay Okay Okay 3,077 291,129 Pass --- DB

07/11/19 Yes 1,100 Okay Okay Okay 3,256 292,389 Pass --- DB

07/15/19 Yes 1,100 Okay Okay Okay 3,382 292,823 Pass --- DB

07/16/19 Yes 1,100 Okay Okay Okay 3,261 292,448 Pass --- DB

07/17/19 Yes 1,100 Okay Okay Okay 3,283 292,943 Pass --- DB

07/18/19 Yes 1,100 Okay Okay Okay 3,138 294,096 Pass --- DB

07/22/19 Yes 1,100 Okay Okay Okay 3,297 292,736 Pass --- DB

07/23/19 Yes 1,100 Okay Okay Okay 3,245 292,914 Pass --- DB

07/24/19 Yes 1,100 Okay Okay Okay 3,219 291,776 Pass --- DB

07/25/19 Yes 1,100 Okay Okay Okay 3,265 290,868 Pass --- DB

07/29/19 Yes 1,100 Okay Okay Okay 3,179 293,688 Pass --- DB

07/30/19 Yes 1,100 Okay Okay Okay 3,078 293,252 Pass --- DB

07/31/19 Yes 1,100 Okay Okay Okay 3,122 292,976 Pass --- DB

08/01/19 Yes 1,100 Okay Okay Okay 3,201 292,344 Pass --- DB

08/05/19 Yes 1,100 Okay Okay Okay 3,130 292,251 Pass --- DVT

08/06/19 Yes 1,100 Okay Okay Okay 3,196 293,155 Pass --- DB

08/07/19 Yes 1,100 Okay Okay Okay 3,290 294,943 Pass --- DB

08/08/19 Yes 1,100 Okay Okay Okay 3,113 293,115 Pass --- DB

08/12/19 Yes 1,100 Okay Okay Okay 3,314 294,120 Pass --- DB

08/13/19 Yes 1,100 Okay Okay Okay 3,108 292,312 Pass --- DVT

08/14/19 Yes 1,100 Okay Okay Okay 3,488 298,620 Pass --- DVT

08/15/19 Yes 1,100 Okay Okay Okay 3,559 298,716 Pass --- DB

08/19/19 Yes 1,100 Okay Okay Okay 3,357 297,019 Pass --- CMC

08/20/19 Yes 1,100 Okay Okay Okay 3,168 296,467 Pass --- DVT

08/21/19 Yes 1,100 Okay Okay Okay 3,131 301,399 Pass --- DB

08/22/19 Yes 1,100 Okay Okay Okay 3,034 298,181 Pass --- DB

08/26/19 Yes 1,100 Okay Okay Okay 3,056 299,549 Pass --- DB

08/27/19 Yes 1,100 Okay Okay Okay 3,039 297,989 Pass --- DB

08/28/19 Yes 1,100 Okay Okay Okay 3,075 299,083 Pass --- DB

08/29/19 Yes 1,100 Okay Okay Okay 2,913 300,609 Pass --- DB

09/03/19 Yes 1,100 Okay Okay Okay 3,158 298,926 Pass --- DB

09/04/19 Yes 1,100 Okay Okay Okay 3,096 298,542 Pass --- DB

09/05/19 Yes 1,100 Okay Okay Okay 3,114 298,433 Pass --- DB

09/09/19 Yes 1,100 Okay Okay Okay 3,089 299,106 Pass --- DB

Survey Instrument Set-Up Information

Meter Detector Check Source

Daily Response Check Results

Response Check QC Results

Project Information

Contract / Task Order Number: Project Title / Location: Gilbane Project Number:

N62473-17-D-0005 / 0001 HPNS Bldgs 253 & 211 RA / San Francisco, CA J310000100
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RATEMETER DAILY RESPONSE CHECK SHEET

Pairing Read-Out HV Calibration Set-Up

ID Model S/N Model S/N Units Setting Due Date Date Isotope S/N

4 2221 84718 44-10 PR150787 cpm 1100 04/30/20 07/08/19 Cs-137 808132

Inst Cal High Battery Audio Meter Tech

Date Current? Voltage Check Speaker Reset Bkgrd Source Pass/Fail Reason Initials

Survey Instrument Set-Up Information

Meter Detector Check Source

Daily Response Check Results

Response Check QC Results

Project Information

Contract / Task Order Number: Project Title / Location: Gilbane Project Number:

N62473-17-D-0005 / 0001 HPNS Bldgs 253 & 211 RA / San Francisco, CA J310000100

09/10/19 Yes 1,100 Okay Okay Okay 3,115 298,765 Pass --- DB

09/11/19 Yes 1,100 Okay Okay Okay 3,430 296,437 Pass --- DB

09/12/19 Yes 1,100 Okay Okay Okay 3,334 300,855 Pass --- DVT

09/13/19 Yes 1,100 Okay Okay Okay 3,568 300,238 Pass --- DB

09/16/19 Yes 1,100 Okay Okay Okay 3,340 297,083 Pass --- DB

09/17/19 Yes 1,100 Okay Okay Okay 3,149 298,402 Pass --- DB

09/18/19 Yes 1,100 Okay Okay Okay 3,132 299,309 Pass --- DB

09/19/19 Yes 1,100 Okay Okay Okay 3,279 297,179 Pass --- DB

09/23/19 Yes 1,100 Okay Okay Okay 3,103 298,587 Pass --- DVT

09/24/19 Yes 1,100 Okay Okay Okay 3,334 296,377 Pass --- DVT

09/25/19 Yes 1,100 Okay Okay Okay 3,358 294,997 Pass --- DVT

09/26/19 Yes 1,100 Okay Okay Okay 3,427 296,959 Pass --- DVT

09/30/19 Yes 1,100 Okay Okay Okay 3,194 299,993 Pass --- DB

10/01/19 Yes 1,100 Okay Okay Okay 3,413 299,676 Pass --- DB

10/02/19 Yes 1,100 Okay Okay Okay 3,385 298,996 Pass --- DB

10/03/19 Yes 1,100 Okay Okay Okay 3,411 299,007 Pass --- DB

10/07/19 Yes 1,100 Okay Okay Okay 3,398 298,632 Pass --- DB

10/08/19 Yes 1,100 Okay Okay Okay 3,524 297,160 Pass --- DB

10/09/19 Yes 1,100 Okay Okay Okay 3,455 330,959 Pass --- DB

10/10/19 Yes 1,100 Okay Okay Okay 3,417 299,605 Pass --- DB

10/15/19 Yes 1,100 Okay Okay Okay 3,226 299,444 Pass --- DB

10/16/19 Yes 1,100 Okay Okay Okay 3,213 301,246 Pass --- DB

10/17/19 Yes 1,100 Okay Okay Okay 3,519 326,406 Pass --- DB

10/21/19 Yes 1,100 Okay Okay Okay 3,348 301,155 Pass --- DJB

10/22/19 Yes 1,100 Okay Okay Okay 3,461 300,091 Pass --- DJB

10/23/19 Yes 1,100 Okay Okay Okay 3,609 293,805 Pass --- DJB

10/24/19 Yes 1,100 Okay Okay Okay 3,416 326,145 Pass --- DJB

10/28/19 Yes 1,100 Okay Okay Okay 3,355 299,254 Pass --- DJB

10/29/19 Yes 1,100 Okay Okay Okay 3,210 302,554 Pass --- DJB

10/30/19 Yes 1,100 Okay Okay Okay 3,383 299,279 Pass --- DJB

10/31/19 Yes 1,100 Okay Okay Okay 3,609 298,298 Pass --- DJB

11/04/19 Yes 1,100 Okay Okay Okay 3,589 296,097 Pass --- DJB

11/11/19 Yes 1,100 Okay Okay Okay 3,540 299,297 Pass --- DJB
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SPECTRUM TECHNIQUES, L.L.C.
106 Union Valley Road
Oak Ridge, TN 37830
Tel: (865) 482-9937 Fax: (865) 483-0473
Email: sales@spectrumtechniques.com
Web: www.spectrumtechn iques.com

$,wtlfiruh uf ({ulihrutirn
Radioactive material, Limited Quantity NOS LTN2910,

Exempt Quantity 10CFR30.18, BS 52881C11111

This source has been calibrated using a HPGe detector whose efficiency was
established with the NIST traceable mixed nuclide standard SRS: 80899-854.
The stated activity is the weighted average of the measured gamma lines with
an estimated uncertainty of 5%. The source is of sealed construction and wipe tested

Radionuclide: Cs-137

Half-Life: 30.07 years

Decay Constant: 0.02305

Serial Number: 808132

Calibration Date: August 8,2013 Activity: 0.878 uci.

Photon Energy (keV)

661.66

lntensity (%)

85.1

32,486 Bq.

Emission Rate (sec-1)

27,646

certified by: Skgp{ 1t, Struena Date: August 8, 2013



  SURVEY UNIT DATA PACKAGE 

    
 

 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT 4 
TU 211-01 Soil Sample Analytical Results 

(92 pages) 
  



Soil Sample Analytical Data Summary

TU 211‐01

bolded = MDC VALUE (i.e., results below MDC; MDC value used for statistical calculations)

Trench Sample ID Activity MDC Activity MDC Activity MDC Activity MDC

12‐211‐28‐5C 01‐PCT‐001‐01 0.304 0.304 0.064 0.064 0.171 0.171

12‐211‐28‐5C 01‐PCT‐001‐02 0.399 0.239 0.066 0.066 0.342 0.146

12‐211‐28‐5C 01‐PCT‐001‐03 0.44 0.235 0.055 0.055 0.604 0.146

12‐211‐28‐5B* 01‐PCT‐001‐04 0.228 0.228 0.059 0.059 0.291 0.106

12‐211‐28‐5B* 01‐PCT‐001‐05 0.473 0.175 0.056 0.056 0.303 0.115

12‐211‐28‐5Z 01‐PCT‐001‐06 0.652 0.171 0.06 0.06 0.607 0.126

12‐211‐28‐5Z 01‐PCT‐001‐07 0.947 0.197 0.068 0.068 0.722 0.126

12‐211‐28‐5H 01‐PCT‐001‐08 0.649 0.15 0.065 0.065 0.58 0.13

12‐211‐28‐4A/5H 01‐PCT‐001‐09 0.4 0.163 0.049 0.049 0.386 0.109

12‐211‐28‐4A/5H 01‐PCT‐001‐10 1.37 0.2 0.064 0.064 1.14 0.128

12‐211‐28‐4A/5H 01‐PCT‐001‐11 1.14 0.188 0.066 0.066 1.08 0.122

12‐211‐28‐5H* 01‐PCT‐001‐12 0.289 0.218 0.055 0.055 0.642 0.14

12‐211‐28‐5H* 01‐PCT‐001‐13 0.591 0.179 0.057 0.057 0.473 0.106

12‐211‐28‐3Y 01‐PCT‐001‐14 0.713 0.181 0.061 0.061 0.701 0.103

12‐211‐28‐3Y 01‐PCT‐001‐15 1.34 0.147 0.049 0.049 1.15 0.097 0.162 0.162

12‐211‐28‐3Y 01‐PCT‐001‐16 1.37 0.147 0.055 0.055 1.2 0.102

12‐211‐28‐3Y 01‐PCT‐001‐17 0.662 0.233 0.068 0.068 0.525 0.162

12‐211‐28‐3Y 01‐PCT‐001‐18 0.31 0.31 0.051 0.051 0.518 0.165 0.11 0.11

12‐211‐28‐3Y 01‐PCT‐001‐19 0.417 0.256 0.068 0.068 0.644 0.121

12‐211‐28‐3Y 01‐PCT‐001‐20 0.459 0.153 0.059 0.059 0.516 0.139

12‐211‐28‐3Y 01‐PCT‐001‐21 0.251 0.251 0.064 0.064 0.383 0.147

12‐211‐28‐3Y 01‐PCT‐001‐22 0.953 0.192 0.061 0.061 0.701 0.123

12‐211‐28‐3Y 01‐PCT‐001‐23 1.25 0.186 0.068 0.068 1.14 0.14 0.153 0.153

Sample Count 23 23 23 3

Samples > MDC 19 0 22 0

Minimum 0.228 0.147 0.049 0.049 0.171 0.097 0.110 0.110

Maximum 1.370 0.310 0.068 0.068 1.200 0.171 0.162 0.162

Mean 0.679 0.060 0.644 0.142

Median 0.591 0.061 0.604 0.153

Th‐232 = 1.69 Sr‐90 = 0.331Ra‐226 = 1.37Cs‐137 = 0.113
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   Certifications and Accreditations List 

ARS-001-013 r0.2 
Revision Date: 08/01/2019 

 

 

For additional information related to the specific matrices, methods, 

and analytes recognized by each accrediting body, contact us at 

QAQC@amrad.com for additional information. 

 

 

 

State or Accrediting Body (AB) Certificate Number 

AIHA 209312 

Alaska LA01131 

California 2785 

ANAB DoD ADE-1489 

ANAB DOE ADE-1489.01 

Louisiana DEQ - NELAC 01949 

Louisiana DHH - NELAC LA022 

Nevada LA011312020-1 

New Jersey LA009 

Pennsylvania 68-04294-008 

Texas T104704447-19-14 

Utah LA011312019-9 

Washington C1010 
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PROJECT SAMPLE IDENTIFICATION 
CROSS-REFERENCE 

TO ARS SAMPLE LABORATORY IDs 
 

Client  
Sample ID 

ARS Aleut Analytical 
Sample ID 

01-PCT-001-01 ARS1-19-02946-001 
01-PCT-001-02 ARS1-19-02946-002 
01-PCT-001-03 ARS1-19-02946-003 
01-PCT-001-04 ARS1-19-02946-004 
01-PCT-001-05 ARS1-19-02946-005 
01-PCT-001-06 ARS1-19-02946-006 
01-PCT-001-07 ARS1-19-02946-007 
01-PCT-001-08 ARS1-19-02946-008 
01-PCT-001-09 ARS1-19-02946-009 
01-PCT-001-10 ARS1-19-02946-010 
01-PCT-001-11 ARS1-19-02946-011 
01-PCT-001-12 ARS1-19-02946-012 
01-PCT-001-13 ARS1-19-02946-013 
01-PCT-001-14 ARS1-19-02946-014 
01-PCT-001-15 ARS1-19-02946-015 
01-PCT-001-16 ARS1-19-02946-016 
01-PCT-001-17 ARS1-19-02946-017 
01-PCT-001-18 ARS1-19-02946-018 
01-PCT-001-19 ARS1-19-02946-019 
01-PCT-001-20 ARS1-19-02946-020 
01-PCT-001-21 ARS1-19-02946-021 
01-PCT-001-22 ARS1-19-02946-022 
01-PCT-001-23 ARS1-19-02946-023 

 
Sample Date Collected Date Received Analysis Prep 

Date/Time 
Analysis 

Date/Time 
001 10/22/19 13:40 10/23/19 GAM-IG-SO 10/24/19 08:03 11/14/19 09:16 
002 10/22/19 13:45 10/23/19 GAM-IG-SO 10/24/19 08:03 11/14/19 10:07 
003 10/22/19 13:47 10/23/19 GAM-IG-SO 10/24/19 08:03 11/14/19 10:21 
004 10/22/19 14:01 10/23/19 GAM-IG-SO 10/24/19 08:03 11/14/19 12:22 
005 10/22/19 14:08 10/23/19 GAM-IG-SO 10/24/19 08:03 11/18/19 14:11 
006 10/22/19 14:18 10/23/19 GAM-IG-SO 10/24/19 08:03 11/14/19 12:24 
007 10/22/19 14:21 10/23/19 GAM-IG-SO 10/24/19 08:03 11/14/19 13:44 
008 10/22/19 14:31 10/23/19 GAM-IG-SO 10/24/19 08:03 11/14/19 13:27 
009 10/22/19 14:47 10/23/19 GAM-IG-SO 10/24/19 08:03 11/14/19 14:02 
010 10/22/19 14:48 10/23/19 GAM-IG-SO 10/24/19 08:03 11/15/19 08:13 
011 10/22/19 14:51 10/23/19 GAM-IG-SO 10/24/19 08:03 11/15/19 08:14 

ARS1-19-02946 Page 5 of 631
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012 10/22/19 15:00 10/23/19 GAM-IG-SO 10/24/19 08:03 11/15/19 09:03 
013 10/22/19 15:05 10/23/19 GAM-IG-SO 10/24/19 08:03 11/15/19 09:04 
014 10/22/19 15:06 10/23/19 GAM-IG-SO 10/24/19 08:03 11/15/19 09:48 
015 10/22/19 15:08 10/23/19 GAM-IG-SO 10/24/19 08:03 11/15/19 10:15 
015 10/22/19 15:08 10/23/19 GPC-SR90-SO 11/06/19 08:00 11/08/19 09:32 
016 10/22/19 15:10 10/23/19 GAM-IG-SO 10/24/19 08:03 11/15/19 10:47 
017 10/22/19 15:11 10/23/19 GAM-IG-SO 10/24/19 08:03 11/15/19 10:16 
018 10/22/19 15:13 10/23/19 GAM-IG-SO 10/24/19 08:03 11/15/19 11:07 
018 10/22/19 15:13 10/23/19 GPC-SR90-SO 11/06/19 08:00 11/08/19 09:32 
019 10/22/19 15:22 10/23/19 GAM-IG-SO 10/24/19 08:03 11/15/19 12:02 
020 10/22/19 15:16 10/23/19 GAM-IG-SO 10/24/19 08:03 11/15/19 12:34 
021 10/22/19 15:18 10/23/19 GAM-IG-SO 10/24/19 08:03 11/15/19 12:33 
022 10/22/19 15:24 10/23/19 GAM-IG-SO 10/24/19 08:03 11/15/19 13:37 
023 10/22/19 15:24 10/23/19 GAM-IG-SO 10/24/19 08:03 11/18/19 09:34 
023 10/22/19 15:24 10/23/19 GPC-SR90-SO 11/06/19 08:00 11/08/19 09:32 

 
 

SAMPLE RECEIPT/PREP 
 
The samples arrived in good condition.  The samples were screened for radioactive contamination as per procedure 
PALA-SR-001-SOP Sample Receiving.  Turnaround time was set at 28 calendar days. 
 
ANALYTICAL METHODS 
 
Ac-228, Am-241, Bi-212, Bi-214, Co-60, Cs-137, Eu-152, Eu-154, K-40, Pa-234, Pb-210, Pb-214, Ra-226, Th-232, 
Th-234, Tl-208, and U-235 analyses were performed using ARS-007, "Modified Gamma Emitting Radionuclides 
in Soil, Air, and Biota Matrices (EPA 901.1 Mod)". 
 
Sr-TOT analysis was performed using ARS-032, "Strontium 89, 90 and Total Strontium in Water, Soil and 
Vegetation Matrices by Eichrom Resin Separation (Eichrom SRW-01 & EPA 905.0)". 
 
ANALYTICAL RESULTS 
 
ARS1-B19-02227: Sample Duplicate RPD for Sr-TOT is greater than 25; Sample Duplicate RER and DER passed. 
All LCS/LCSD duplicate criteria were met as well. The Sample Duplicate was a non-detect for Sr-TOT, therefore no 
qualifier is necessary. 
 
ARS1-B19-02271: Sample Duplicate RER was elevated for Tl-208; Sample Duplicate RPD was elevated for Bi-
212, Eu-152, Eu-154, Pa-234, Pb-210, Tl-208and U-235. All Tl-208 data has been qualified with a “*”.  Sample 
Duplicates for all other analytes were non-detect. 
 
ARS1-B19-02272: Sample Duplicate RPD was elevated for Analytes Am-241, Bi-212, Co-60, Cs-137, Eu-152, Eu-
154, Pb-210, Th-234 and U-235. All data for Bi-212 has been qualified with a “*”.  Sample Duplicates for all other 
analytes were non-detect. 
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LCSD Recoveries 
 
ARS1-19-02227          Strontium Total LCSD recovery is 87.6% 
 
 
ARS1-19-02271      Am-241 LCSD recovery is 90.2% 
   Co-60 LCSD recovery is 95.8% 
   Cs-137 LCSD recovery is 102.2%  
 
ARS1-19-02272      Am-241 LCSD recovery is 92.2% 
   Co-60 LCSD recovery is 95.0% 
   Cs-137 LCSD recovery is 100.6%        
 
 
 
 
For batch ARS1-B19-02227, sample “01-PCT-001-23” (ARS1-19-02946-023) was used as the Sample Duplicate. 
 
For batch ARS1-B19-02271, sample “01-PCT-001-13” (ARS1-19-02946-013) was used as the Sample Duplicate. 
 
For batch ARS1-B19-02272, sample “01-PCT-001-22” (ARS1-19-02946-022) was used as the Sample Duplicate. 
 
 
 

ARS1-19-02946 Page 7 of 631



                                               Notes (Case Narrative) 

 
ARS-059-010 R10.4 
Revision Date: 09/05/2019 

Definitions: 
CRDL Contract Required Detection Limit 
CSU Combined Standard Uncertainty 
DLC Decision Level Concentration (ANSI N42.23) or critical level 
DO Duplicate Original 
DUP Method Duplicate 
LCS/LCSD Laboratory Control Sample/Laboratory Control Sample Duplicate 
LOD Limit of Detection 
LOQ Limit of Quantitation 
MDL Method Detection Limit 
MCL Maximum Contaminant Level 
MDA Minimum Detectable Activity 
MDC (Minimum Detectable Concentration) minimum concentration of the analyte that ARS can detect utilizing the specific analysis 
MBL Method Blank 
MS/MSD Matrix Spike/Matrix Spike Duplicate 
N/A Not Applicable  
NP Not Provided 
NR Not Referenced 
 
Data Qualifiers: 
B The activity of both the method blank and the target sample are above the MDL. 
D Sample analysis accomplished through dilution. 
J The reported result is an estimated value above the LOD but below the LOQ, or above the MDL but below the PQL.  
Q The LCS and LCSD percent recoveries are out of range. 
U Activity is below the MDC, MDA, MDL, LOD, or LOQ 
N The analyte is a tentatively identified compound using mass spec or any non-customer requested compounds that are tentatively identified. 
* LCS/LCSD or Sample DUP fails one or more Duplicate criteria. 
S Spike 
SC Subcontracted out to another qualified laboratory 
H     Holding time exceeded  
E Exceeds MCL 
** Reporting Limit is higher than MCL; Target cannot be detected 
 
Radiochemistry Comments: 
1.0) All MDA/MDC values are calculated on a sample specific basis. 
2.0) Data in this report are within the limits of uncertainty specified in the reference method unless otherwise specified.   
3.0) Total activity is actually total gamma activity and is determined utilizing the prominent gamma emitters from the naturally occurring radioactive decay 

chains and other prominent radioactive nuclides. Total activity may be lower than the actual total activity due to the extent of secular equilibrium 
achieved in the various decay chains at the time of analysis. The total activity is not representative of nuclides that emit solely alpha or beta particles. 

4.0) Ra-228 is determined via secular equilibrium with its daughter, Actinium 228 (Gamma Spectroscopy only). 
5.0) U-238 is determined via secular equilibrium with its daughter, Thorium 234 (Gamma Spectroscopy only). 
6.0) All gamma spectroscopy was performed utilizing high purity germanium detectors (HPGe). 
7.0) ARS makes every attempt to match sample density to calibrated density; however, in some cases, it is not practical or possible to do so and data 

results may be affected (Gamma Spectroscopy only). 
8.0) Gamma spectroscopy results are calculated values based on the ORTEC

® GammaVision ENV32 Analysis Engine. 
9.0) DoD/DOE and ISO 17025 certifications through ANAB apply only to the following methods in Non-Potable Water:   

Gross Alpha and Gross Beta (EPA 900.0, EPA 9310);  Radium 226 (EPA 903.0, EPA 903.1 Mod, EPA 9315);  Radium 228 (EPA 904.0, EPA 9320);  
ICP/MS (EPA 200.8, EPA 6020B); ICP-OES (EPA 200.7, EPA 6010C, EPA 6010D); Mercury CVAA (EPA 7470A); Strontium-89 (EPA 905.0 Mod, 
Eichrom SRW01, HASL 300 Sr-01);  Strontium-90 (EPA 905.0 Mod, Eichrom SRW01, HASL 300 Sr-02-RC); Tritium (EPA 906.0); Tritium, Carbon-
14 (ARS-151-Use of the Pyrolyser); Gamma Emitters (EPA 901.1, SM 7120B, HASL 300 Ga-01-R); Americium-241 (Eichrom ACW03 VBS, HASL 
300 Se-03, HASL 300 Am-03);  Plutonium 238, Plutonium 239/240, Plutonium-241 (Eichrom ACW03 VBS, HASL 300 Se-03, HASL 300 Pu-10); 
Thorium-228, Thorium 230, Thorium-232 (Eichrom ACW08, Eichrom ACW10);  Uranium-234, Uranium-235, Uranium-238 (Eichrom ACW03 VBS, 
HASL 300 Se-03); Lead-210 (Eichrom OTW01); Technetium-99 (Eichrom TCW02); GC/MS (EPA 624, EPA 624.1, 8260B, EPA 8270D); GC/ECD 
(EPA 608, EPA 8082A). 

10.0) DoD/DOE and ISO 17025 certifications through ANAB apply only to the following methods in Solid and Chemical Materials:   
Gross Alpha and Gross Beta (EPA 900.0 Mod, EPA 9310);  ICP/MS (EPA 6020B); ICP-OES (EPA 6010C, EPA 6010D); Mercury CVAA (EPA 
7471B); Strontium-89 (EPA 905.0 Mod, Eichrom SRW01, HASL 300 Sr-01);  Strontium-90 (EPA 905.0 Mod, Eichrom SRW01, HASL 300 Sr-02); 
Tritium (EPA 906.0 Mod); Tritium, Carbon-14 (ARS-151-Use of the Pyrolyser); Gamma Emitters (EPA 901.1, HASL 300 Ga-01-R); Americium-241 
(Eichrom ACW03 VBS, HASL 300 Se-03, HASL 300 Am-01-RC);  Plutonium 238, Plutonium 239/240, Plutonium-241 (Eichrom ACW03 VBS, HASL 
300 Se-03, HASL 300 Pu-02-RC, HASL 300 Pu-03-RC); Thorium-228, Thorium 230, Thorium-232 (Eichrom ACW08, Eichrom ACW10);  Uranium-
234, Uranium-235, Uranium-238 (Eichrom ACW03 VBS, HASL 300 Se-03, HASL 300 U-02, HASL 300 U-04); Technetium-99 (Eichrom TCS01 
Mod); GC/MS (EPA 8260B, EPA 8270D); GC/ECD (EPA 8082A).  

11.0) DoD/DOE and ISO 17025 certifications through ANAB apply only to the following methods in Air and Emissions:   
Gross Alpha and Gross Beta (EPA 900.0 Mod, EPA 9310);  ICP/MS (EPA 6020B); ICP-OES (EPA 6010C, EPA 6010D); Strontium-89 (Eichrom 
SRW01, HASL 300 Sr-01-RC);  Strontium-90 (Eichrom SRW01, HASL 300 Sr-02-RC); Gamma Emitters (EPA 901.1, HASL 300 Ga-01-R); 
Americium-241 (Eichrom ACW03 VBS, HASL 300 Se-03);  Plutonium 238, Plutonium 239/240, Plutonium-241 (Eichrom ACW03 VBS, HASL 300 Se-
03); Thorium-228, Thorium 230, Thorium-232 (Eichrom ACW08 Mod, Eichrom ACW10 Mod);  Uranium-234, Uranium-235, Uranium-238 (Eichrom 
ACW03 VBS, HASL 300 Se-03); Technetium-99 (Eichrom TCW02, Eichrom TCS01).  

General Comments: 
1.0) Soil and Sludge analysis are reported on a wet basis or an as received basis unless otherwise indicated. 
2.0) Modified analysis procedures are procedures that are modified to meet the certain specifications.  An example may be the use of a water method to 

analyze a solid matrix due to the lack of an officially recognized procedure for the analysis of the solid matrix.  Modified analyses are indicated by the 
subsequent addition of “m” to the procedure number (i.e. 900.0M). 

3.0) All NIOSH method results are reported without blank corrections applied.  
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SDG Report - Samples and Containers
SDG Specific Data

SDG

Sample Count

Client

Client Code

Profile Number

Comment

Samples and Containers Checked In Thus Far

TAT Days

Date Received

Discrepancy Resol

Client Deadline

Project Type

COC Number

PO Number

Job Number

Job Location

Rpt Level
ARS1-19-02946

4
Gilbane Federal
1138
PN-01056

 28 Calendar Days
10/23/2019
N/A
11/20/2019

Environmental
014309, 014310 & 014311

FR Name Matrix Start Date End Date Disp Hold Arch Storage Comments
001 01-PCT-001-01 Soil/Sol

id/Slud
ge

10/22/2019 13:40 10/22/2019 13:40 H 30 10 AH-3

IC_ID Cnt Container Type Container Size pH Orig pH Final Temp (C) Comments
326267 1 HDP Container Plastic Zip Bag

002 01-PCT-001-02 Soil/Sol
id/Slud

ge

10/22/2019 13:45 10/22/2019 13:45 H 30 10 AH-3

IC_ID Cnt Container Type Container Size pH Orig pH Final Temp (C) Comments
326268 1 HDP Container Plastic Zip Bag

003 01-PCT-001-03 Soil/Sol
id/Slud

ge

10/22/2019 13:47 10/22/2019 13:47 H 30 10 AH-3

IC_ID Cnt Container Type Container Size pH Orig pH Final Temp (C) Comments
326269 1 HDP Container Plastic Zip Bag

004 01-PCT-001-04 Soil/Sol
id/Slud

ge

10/22/2019 14:01 10/22/2019 14:01 H 30 10 AH-3

IC_ID Cnt Container Type Container Size pH Orig pH Final Temp (C) Comments
326270 1 HDP Container Plastic Zip Bag

005 01-PCT-001-05 Soil/Sol
id/Slud

ge

10/22/2019 14:08 10/22/2019 14:08 H 30 10 AH-3

IC_ID Cnt Container Type Container Size pH Orig pH Final Temp (C) Comments
326271 1 HDP Container Plastic Zip Bag

006 01-PCT-001-06 Soil/Sol
id/Slud

ge

10/22/2019 14:18 10/22/2019 14:18 H 30 10 AH-3

IC_ID Cnt Container Type Container Size pH Orig pH Final Temp (C) Comments
326272 1 HDP Container Plastic Zip Bag

23

ARS Aleut Analytical, LLC
Port Allen Laboratory

Printed: 11/19/2019 3:44 PM
Page 1 of 4
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007 01-PCT-001-07 Soil/Sol
id/Slud

ge

10/22/2019 14:21 10/22/2019 14:21 H 30 10 AH-3

IC_ID Cnt Container Type Container Size pH Orig pH Final Temp (C) Comments
326273 1 HDP Container Plastic Zip Bag

008 01-PCT-001-08 Soil/Sol
id/Slud

ge

10/22/2019 14:31 10/22/2019 14:31 H 30 10 AH-3

IC_ID Cnt Container Type Container Size pH Orig pH Final Temp (C) Comments
326274 1 HDP Container Plastic Zip Bag

009 01-PCT-001-09 Soil/Sol
id/Slud

ge

10/22/2019 14:47 10/22/2019 14:47 H 30 10 AH-3

IC_ID Cnt Container Type Container Size pH Orig pH Final Temp (C) Comments
326275 1 HDP Container Plastic Zip Bag

010 01-PCT-001-10 Soil/Sol
id/Slud

ge

10/22/2019 14:48 10/22/2019 14:48 H 30 10 AH-3

IC_ID Cnt Container Type Container Size pH Orig pH Final Temp (C) Comments
326276 1 HDP Container Plastic Zip Bag

011 01-PCT-001-11 Soil/Sol
id/Slud

ge

10/22/2019 14:51 10/22/2019 14:51 H 30 10 AH-3

IC_ID Cnt Container Type Container Size pH Orig pH Final Temp (C) Comments
326277 1 HDP Container Plastic Zip Bag

012 01-PCT-001-12 Soil/Sol
id/Slud

ge

10/22/2019 15:00 10/22/2019 15:00 H 30 10 AH-3

IC_ID Cnt Container Type Container Size pH Orig pH Final Temp (C) Comments
326278 1 HDP Container Plastic Zip Bag

013 01-PCT-001-13 Soil/Sol
id/Slud

ge

10/22/2019 15:05 10/22/2019 15:05 H 30 10 AH-3

IC_ID Cnt Container Type Container Size pH Orig pH Final Temp (C) Comments
326279 1 HDP Container Plastic Zip Bag

014 01-PCT-001-14 Soil/Sol
id/Slud

ge

10/22/2019 15:06 10/22/2019 15:06 H 30 10 AH-3

IC_ID Cnt Container Type Container Size pH Orig pH Final Temp (C) Comments
326280 1 HDP Container Plastic Zip Bag

015 01-PCT-001-15 Soil/Sol
id/Slud

ge

10/22/2019 15:08 10/22/2019 15:08 H 30 10 AH-3

IC_ID Cnt Container Type Container Size pH Orig pH Final Temp (C) Comments
326281 1 HDP Container Plastic Zip Bag

ARS Aleut Analytical, LLC
Port Allen Laboratory

Printed: 11/19/2019 3:44 PM
Page 2 of 4
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016 01-PCT-001-16 Soil/Sol
id/Slud

ge

10/22/2019 15:10 10/22/2019 15:10 H 30 10 AH-3

IC_ID Cnt Container Type Container Size pH Orig pH Final Temp (C) Comments
326282 1 HDP Container Plastic Zip Bag

017 01-PCT-001-17 Soil/Sol
id/Slud

ge

10/22/2019 15:11 10/22/2019 15:11 H 30 10 AH-3

IC_ID Cnt Container Type Container Size pH Orig pH Final Temp (C) Comments
326283 1 HDP Container Plastic Zip Bag

018 01-PCT-001-18 Soil/Sol
id/Slud

ge

10/22/2019 15:13 10/22/2019 15:13 H 30 10 AH-3

IC_ID Cnt Container Type Container Size pH Orig pH Final Temp (C) Comments
326284 1 HDP Container Plastic Zip Bag

019 01-PCT-001-19 Soil/Sol
id/Slud

ge

10/22/2019 15:22 10/22/2019 15:22 H 30 10 AH-3

IC_ID Cnt Container Type Container Size pH Orig pH Final Temp (C) Comments
326285 1 HDP Container Plastic Zip Bag

020 01-PCT-001-20 Soil/Sol
id/Slud

ge

10/22/2019 15:16 10/22/2019 15:16 H 30 10 AH-3

IC_ID Cnt Container Type Container Size pH Orig pH Final Temp (C) Comments
326286 1 HDP Container Plastic Zip Bag

021 01-PCT-001-21 Soil/Sol
id/Slud

ge

10/22/2019 15:18 10/22/2019 15:18 H 30 10 AH-3

IC_ID Cnt Container Type Container Size pH Orig pH Final Temp (C) Comments
326287 1 HDP Container Plastic Zip Bag

022 01-PCT-001-22 Soil/Sol
id/Slud

ge

10/22/2019 15:24 10/22/2019 15:24 H 30 10 AH-3

IC_ID Cnt Container Type Container Size pH Orig pH Final Temp (C) Comments
326288 1 HDP Container Plastic Zip Bag

023 01-PCT-001-23 Soil/Sol
id/Slud

ge

10/22/2019 15:24 10/22/2019 15:24 H 30 10 AH-3

IC_ID Cnt Container Type Container Size pH Orig pH Final Temp (C) Comments
326289 1 HDP Container Plastic Zip Bag
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SDG

Client

ARS1-19-02946
Gilbane Federal

Sample Count

Analysis Count

23
2-26

Sample Count Totals Per Analysis Analyses Assigned Per Fraction

Fraction Analysis Code X = Assigned

001 GAM-IG-SO X
002 GAM-IG-SO X
003 GAM-IG-SO X
004 GAM-IG-SO X
005 GAM-IG-SO X
006 GAM-IG-SO X
007 GAM-IG-SO X
008 GAM-IG-SO X
009 GAM-IG-SO X
010 GAM-IG-SO X
011 GAM-IG-SO X
012 GAM-IG-SO X
013 GAM-IG-SO X
014 GAM-IG-SO X
015 GAM-IG-SO X
015 GPC-SR90-SO X
016 GAM-IG-SO X
017 GAM-IG-SO X
018 GAM-IG-SO X
018 GPC-SR90-SO X
019 GAM-IG-SO X
020 GAM-IG-SO X
021 GAM-IG-SO X
022 GAM-IG-SO X
023 GAM-IG-SO X
023 GPC-SR90-SO X

SDG Report - Analysis Assignments

Analysis Code Analysis Description In/Out Samples Count

GAM-IG-SO Gamma Spec - 21 Day Ingrowth  in (Soil, Sludge, Waste, 
Sediment,Biota [SO, BI, VG])

I 23

GPC-SR90-SO Strontium-90 in (Soil, Sludge,  Biota, Sediment [SO, BI, 
VG])

I 3
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Port Allen Laboratory
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Analysis Code Prep Type Units Aliquot Prep Code Procedure Count Time

GAM-IG-SO DGAM pCi g ARS-007
Analyte RDL LCS LL/UL MS LL/UL RadY LL/UL GravY LL/UL RER RPD Surr LL/UL

Ac-228 (14331-83-0) 0.5 pCi/g 75/125 60/140 30/110 40/110 1 25 N/A

Am-241 (14596-10-2)  75/125 60/140 30/110 40/110 1 25 N/A

Bi-212 (14913-49-6)  75/125 60/140 30/110 40/110 1 25 N/A

Bi-214 (14733-03-0)  75/125 60/140 30/110 40/110 1 25 N/A

Co-60 (10198-40-0)  75/125 60/140 30/110 40/110 1 25 N/A

Cs-137 (10045-97-3) 0.07 pCi/g 75/125 60/140 30/110 40/110 1 25 N/A

Eu-152 (14683-23-9)  75/125 60/140 30/110 40/110 1 25 N/A

Eu-154 (15585-10-1)  75/125 60/140 30/110 40/110 1 25 N/A

K-40 (13966-00-2)  75/125 60/140 30/110 40/110 1 25 N/A

Pb-210 (14255-04-0)  75/125 60/140 30/110 40/110 1 25 N/A

Pb-214 (15067-28-4)  75/125 60/140 30/110 40/110 1 25 N/A

Ra-226 (13982-63-3) 0.4 pCi/g 75/125 60/140 30/110 40/110 1 25 N/A

Th-232 (7440-29-1)  75/125 60/140 30/110 40/110 1 25 N/A

Th-234 (15065-10-8)  75/125 60/140 30/110 40/110 1 25 N/A

Tl-208 (14913-50-9)  75/125 60/140 30/110 40/110 1 25 N/A

U-235 (15117-96-1)  75/125 60/140 30/110 40/110 1 25 N/A

Pa-234 (15100-28-4)  75/125 60/140 30/110 40/110 1 25 N/A

GPC-SR90-SO DRAD pCi g ARS-032
Analyte RDL LCS LL/UL MS LL/UL RadY LL/UL GravY LL/UL RER RPD Surr LL/UL

Sr-90 (10098-97-2) 0.2 pCi/g 75/125 60/140 30/110 40/110 1 25 N/A

Analysis Code Fraction Units Aliquot Conductivity Analyte Count

GAM-IG-SO 001 pCi g N/A 17
Group Analyte

Gilbane Building 211 & 253 Ac-228

Gilbane Building 211 & 253 Am-241

Gilbane Building 211 & 253 Bi-212

Gilbane Building 211 & 253 Bi-214

Client Name: Gilbane Federal Profile Name: Gilbane Federal Report Level: 4
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GAM-IG-SO 001 Gilbane Building 211 & 253 Co-60

Gilbane Building 211 & 253 Cs-137

Gilbane Building 211 & 253 Eu-152

Gilbane Building 211 & 253 Eu-154

Gilbane Building 211 & 253 K-40

Gilbane Building 211 & 253 Pa-234

Gilbane Building 211 & 253 Pb-210

Gilbane Building 211 & 253 Pb-214

Gilbane Building 211 & 253 Ra-226

Gilbane Building 211 & 253 Th-232

Gilbane Building 211 & 253 Th-234

Gilbane Building 211 & 253 Tl-208

Gilbane Building 211 & 253 U-235

GAM-IG-SO 002 pCi g N/A 17
Group Analyte

Gilbane Building 211 & 253 Ac-228

Gilbane Building 211 & 253 Am-241

Gilbane Building 211 & 253 Bi-212

Gilbane Building 211 & 253 Bi-214

Gilbane Building 211 & 253 Co-60

Gilbane Building 211 & 253 Cs-137

Gilbane Building 211 & 253 Eu-152

Gilbane Building 211 & 253 Eu-154

Gilbane Building 211 & 253 K-40

Gilbane Building 211 & 253 Pa-234

Gilbane Building 211 & 253 Pb-210

Gilbane Building 211 & 253 Pb-214

Gilbane Building 211 & 253 Ra-226

Gilbane Building 211 & 253 Th-232

Gilbane Building 211 & 253 Th-234

Gilbane Building 211 & 253 Tl-208

Gilbane Building 211 & 253 U-235
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GAM-IG-SO 003 pCi g N/A 17
Group Analyte

Gilbane Building 211 & 253 Ac-228

Gilbane Building 211 & 253 Am-241

Gilbane Building 211 & 253 Bi-212

Gilbane Building 211 & 253 Bi-214

Gilbane Building 211 & 253 Co-60

Gilbane Building 211 & 253 Cs-137

Gilbane Building 211 & 253 Eu-152

Gilbane Building 211 & 253 Eu-154

Gilbane Building 211 & 253 K-40

Gilbane Building 211 & 253 Pa-234

Gilbane Building 211 & 253 Pb-210

Gilbane Building 211 & 253 Pb-214

Gilbane Building 211 & 253 Ra-226

Gilbane Building 211 & 253 Th-232

Gilbane Building 211 & 253 Th-234

Gilbane Building 211 & 253 Tl-208

Gilbane Building 211 & 253 U-235

GAM-IG-SO 004 pCi g N/A 17
Group Analyte

Gilbane Building 211 & 253 Ac-228

Gilbane Building 211 & 253 Am-241

Gilbane Building 211 & 253 Bi-212

Gilbane Building 211 & 253 Bi-214

Gilbane Building 211 & 253 Co-60

Gilbane Building 211 & 253 Cs-137

Gilbane Building 211 & 253 Eu-152

Gilbane Building 211 & 253 Eu-154

Gilbane Building 211 & 253 K-40

Gilbane Building 211 & 253 Pa-234

Gilbane Building 211 & 253 Pb-210

Gilbane Building 211 & 253 Pb-214

Gilbane Building 211 & 253 Ra-226
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GAM-IG-SO 004 Gilbane Building 211 & 253 Th-232

Gilbane Building 211 & 253 Th-234

Gilbane Building 211 & 253 Tl-208

Gilbane Building 211 & 253 U-235

GAM-IG-SO 005 pCi g N/A 17
Group Analyte

Gilbane Building 211 & 253 Ac-228

Gilbane Building 211 & 253 Am-241

Gilbane Building 211 & 253 Bi-212

Gilbane Building 211 & 253 Bi-214

Gilbane Building 211 & 253 Co-60

Gilbane Building 211 & 253 Cs-137

Gilbane Building 211 & 253 Eu-152

Gilbane Building 211 & 253 Eu-154

Gilbane Building 211 & 253 K-40

Gilbane Building 211 & 253 Pa-234

Gilbane Building 211 & 253 Pb-210

Gilbane Building 211 & 253 Pb-214

Gilbane Building 211 & 253 Ra-226

Gilbane Building 211 & 253 Th-232

Gilbane Building 211 & 253 Th-234

Gilbane Building 211 & 253 Tl-208

Gilbane Building 211 & 253 U-235

GAM-IG-SO 006 pCi g N/A 17
Group Analyte

Gilbane Building 211 & 253 Ac-228

Gilbane Building 211 & 253 Am-241

Gilbane Building 211 & 253 Bi-212

Gilbane Building 211 & 253 Bi-214

Gilbane Building 211 & 253 Co-60

Gilbane Building 211 & 253 Cs-137

Gilbane Building 211 & 253 Eu-152

Gilbane Building 211 & 253 Eu-154

Gilbane Building 211 & 253 K-40
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GAM-IG-SO 006 Gilbane Building 211 & 253 Pa-234

Gilbane Building 211 & 253 Pb-210

Gilbane Building 211 & 253 Pb-214

Gilbane Building 211 & 253 Ra-226

Gilbane Building 211 & 253 Th-232

Gilbane Building 211 & 253 Th-234

Gilbane Building 211 & 253 Tl-208

Gilbane Building 211 & 253 U-235

GAM-IG-SO 007 pCi g N/A 17
Group Analyte

Gilbane Building 211 & 253 Ac-228

Gilbane Building 211 & 253 Am-241

Gilbane Building 211 & 253 Bi-212

Gilbane Building 211 & 253 Bi-214

Gilbane Building 211 & 253 Co-60

Gilbane Building 211 & 253 Cs-137

Gilbane Building 211 & 253 Eu-152

Gilbane Building 211 & 253 Eu-154

Gilbane Building 211 & 253 K-40

Gilbane Building 211 & 253 Pa-234

Gilbane Building 211 & 253 Pb-210

Gilbane Building 211 & 253 Pb-214

Gilbane Building 211 & 253 Ra-226

Gilbane Building 211 & 253 Th-232

Gilbane Building 211 & 253 Th-234

Gilbane Building 211 & 253 Tl-208

Gilbane Building 211 & 253 U-235

GAM-IG-SO 008 pCi g N/A 17
Group Analyte

Gilbane Building 211 & 253 Ac-228

Gilbane Building 211 & 253 Am-241

Gilbane Building 211 & 253 Bi-212

Gilbane Building 211 & 253 Bi-214

Gilbane Building 211 & 253 Co-60
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GAM-IG-SO 008 Gilbane Building 211 & 253 Cs-137

Gilbane Building 211 & 253 Eu-152

Gilbane Building 211 & 253 Eu-154

Gilbane Building 211 & 253 K-40

Gilbane Building 211 & 253 Pa-234

Gilbane Building 211 & 253 Pb-210

Gilbane Building 211 & 253 Pb-214

Gilbane Building 211 & 253 Ra-226

Gilbane Building 211 & 253 Th-232

Gilbane Building 211 & 253 Th-234

Gilbane Building 211 & 253 Tl-208

Gilbane Building 211 & 253 U-235

GAM-IG-SO 009 pCi g N/A 17
Group Analyte

Gilbane Building 211 & 253 Ac-228

Gilbane Building 211 & 253 Am-241

Gilbane Building 211 & 253 Bi-212

Gilbane Building 211 & 253 Bi-214

Gilbane Building 211 & 253 Co-60

Gilbane Building 211 & 253 Cs-137

Gilbane Building 211 & 253 Eu-152

Gilbane Building 211 & 253 Eu-154

Gilbane Building 211 & 253 K-40

Gilbane Building 211 & 253 Pa-234

Gilbane Building 211 & 253 Pb-210

Gilbane Building 211 & 253 Pb-214

Gilbane Building 211 & 253 Ra-226

Gilbane Building 211 & 253 Th-232

Gilbane Building 211 & 253 Th-234

Gilbane Building 211 & 253 Tl-208

Gilbane Building 211 & 253 U-235

GAM-IG-SO 010 pCi g N/A 17
Group Analyte

Gilbane Building 211 & 253 Ac-228
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GAM-IG-SO 010 Gilbane Building 211 & 253 Am-241

Gilbane Building 211 & 253 Bi-212

Gilbane Building 211 & 253 Bi-214

Gilbane Building 211 & 253 Co-60

Gilbane Building 211 & 253 Cs-137

Gilbane Building 211 & 253 Eu-152

Gilbane Building 211 & 253 Eu-154

Gilbane Building 211 & 253 K-40

Gilbane Building 211 & 253 Pa-234

Gilbane Building 211 & 253 Pb-210

Gilbane Building 211 & 253 Pb-214

Gilbane Building 211 & 253 Ra-226

Gilbane Building 211 & 253 Th-232

Gilbane Building 211 & 253 Th-234

Gilbane Building 211 & 253 Tl-208

Gilbane Building 211 & 253 U-235

GAM-IG-SO 011 pCi g N/A 17
Group Analyte

Gilbane Building 211 & 253 Ac-228

Gilbane Building 211 & 253 Am-241

Gilbane Building 211 & 253 Bi-212

Gilbane Building 211 & 253 Bi-214

Gilbane Building 211 & 253 Co-60

Gilbane Building 211 & 253 Cs-137

Gilbane Building 211 & 253 Eu-152

Gilbane Building 211 & 253 Eu-154

Gilbane Building 211 & 253 K-40

Gilbane Building 211 & 253 Pa-234

Gilbane Building 211 & 253 Pb-210

Gilbane Building 211 & 253 Pb-214

Gilbane Building 211 & 253 Ra-226

Gilbane Building 211 & 253 Th-232

Gilbane Building 211 & 253 Th-234

Gilbane Building 211 & 253 Tl-208
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GAM-IG-SO 011 Gilbane Building 211 & 253 U-235

GAM-IG-SO 012 pCi g N/A 17
Group Analyte

Gilbane Building 211 & 253 Ac-228

Gilbane Building 211 & 253 Am-241

Gilbane Building 211 & 253 Bi-212

Gilbane Building 211 & 253 Bi-214

Gilbane Building 211 & 253 Co-60

Gilbane Building 211 & 253 Cs-137

Gilbane Building 211 & 253 Eu-152

Gilbane Building 211 & 253 Eu-154

Gilbane Building 211 & 253 K-40

Gilbane Building 211 & 253 Pa-234

Gilbane Building 211 & 253 Pb-210

Gilbane Building 211 & 253 Pb-214

Gilbane Building 211 & 253 Ra-226

Gilbane Building 211 & 253 Th-232

Gilbane Building 211 & 253 Th-234

Gilbane Building 211 & 253 Tl-208

Gilbane Building 211 & 253 U-235

GAM-IG-SO 013 pCi g N/A 17
Group Analyte

Gilbane Building 211 & 253 Ac-228

Gilbane Building 211 & 253 Am-241

Gilbane Building 211 & 253 Bi-212

Gilbane Building 211 & 253 Bi-214

Gilbane Building 211 & 253 Co-60

Gilbane Building 211 & 253 Cs-137

Gilbane Building 211 & 253 Eu-152

Gilbane Building 211 & 253 Eu-154

Gilbane Building 211 & 253 K-40

Gilbane Building 211 & 253 Pa-234
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GAM-IG-SO 013 Gilbane Building 211 & 253 Pb-210

Gilbane Building 211 & 253 Pb-214

Gilbane Building 211 & 253 Ra-226

Gilbane Building 211 & 253 Th-232

Gilbane Building 211 & 253 Th-234

Gilbane Building 211 & 253 Tl-208

Gilbane Building 211 & 253 U-235

GAM-IG-SO 014 pCi g N/A 17
Group Analyte

Gilbane Building 211 & 253 Ac-228

Gilbane Building 211 & 253 Am-241

Gilbane Building 211 & 253 Bi-212

Gilbane Building 211 & 253 Bi-214

Gilbane Building 211 & 253 Co-60

Gilbane Building 211 & 253 Cs-137

Gilbane Building 211 & 253 Eu-152

Gilbane Building 211 & 253 Eu-154

Gilbane Building 211 & 253 K-40

Gilbane Building 211 & 253 Pa-234

Gilbane Building 211 & 253 Pb-210

Gilbane Building 211 & 253 Pb-214

Gilbane Building 211 & 253 Ra-226

Gilbane Building 211 & 253 Th-232

Gilbane Building 211 & 253 Th-234

Gilbane Building 211 & 253 Tl-208

Gilbane Building 211 & 253 U-235

GAM-IG-SO 015 pCi g N/A 17
Group Analyte

Gilbane Building 211 & 253 Ac-228

Gilbane Building 211 & 253 Am-241

Gilbane Building 211 & 253 Bi-212

Gilbane Building 211 & 253 Bi-214

Gilbane Building 211 & 253 Co-60

Gilbane Building 211 & 253 Cs-137
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GAM-IG-SO 015 Gilbane Building 211 & 253 Eu-152

Gilbane Building 211 & 253 Eu-154

Gilbane Building 211 & 253 K-40

Gilbane Building 211 & 253 Pa-234

Gilbane Building 211 & 253 Pb-210

Gilbane Building 211 & 253 Pb-214

Gilbane Building 211 & 253 Ra-226

Gilbane Building 211 & 253 Th-232

Gilbane Building 211 & 253 Th-234

Gilbane Building 211 & 253 Tl-208

Gilbane Building 211 & 253 U-235

GAM-IG-SO 016 pCi g N/A 17
Group Analyte

Gilbane Building 211 & 253 Ac-228

Gilbane Building 211 & 253 Am-241

Gilbane Building 211 & 253 Bi-212

Gilbane Building 211 & 253 Bi-214

Gilbane Building 211 & 253 Co-60

Gilbane Building 211 & 253 Cs-137

Gilbane Building 211 & 253 Eu-152

Gilbane Building 211 & 253 Eu-154

Gilbane Building 211 & 253 K-40

Gilbane Building 211 & 253 Pa-234

Gilbane Building 211 & 253 Pb-210

Gilbane Building 211 & 253 Pb-214

Gilbane Building 211 & 253 Ra-226

Gilbane Building 211 & 253 Th-232

Gilbane Building 211 & 253 Th-234

Gilbane Building 211 & 253 Tl-208

Gilbane Building 211 & 253 U-235

GAM-IG-SO 017 pCi g N/A 17
Group Analyte

Gilbane Building 211 & 253 Ac-228

Gilbane Building 211 & 253 Am-241
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GAM-IG-SO 017 Gilbane Building 211 & 253 Bi-212

Gilbane Building 211 & 253 Bi-214

Gilbane Building 211 & 253 Co-60

Gilbane Building 211 & 253 Cs-137

Gilbane Building 211 & 253 Eu-152

Gilbane Building 211 & 253 Eu-154

Gilbane Building 211 & 253 K-40

Gilbane Building 211 & 253 Pa-234

Gilbane Building 211 & 253 Pb-210

Gilbane Building 211 & 253 Pb-214

Gilbane Building 211 & 253 Ra-226

Gilbane Building 211 & 253 Th-232

Gilbane Building 211 & 253 Th-234

Gilbane Building 211 & 253 Tl-208

Gilbane Building 211 & 253 U-235

GAM-IG-SO 018 pCi g N/A 17
Group Analyte

Gilbane Building 211 & 253 Ac-228

Gilbane Building 211 & 253 Am-241

Gilbane Building 211 & 253 Bi-212

Gilbane Building 211 & 253 Bi-214

Gilbane Building 211 & 253 Co-60

Gilbane Building 211 & 253 Cs-137

Gilbane Building 211 & 253 Eu-152

Gilbane Building 211 & 253 Eu-154

Gilbane Building 211 & 253 K-40

Gilbane Building 211 & 253 Pa-234

Gilbane Building 211 & 253 Pb-210

Gilbane Building 211 & 253 Pb-214

Gilbane Building 211 & 253 Ra-226

Gilbane Building 211 & 253 Th-232

Gilbane Building 211 & 253 Th-234

Gilbane Building 211 & 253 Tl-208

Gilbane Building 211 & 253 U-235
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GAM-IG-SO 019 pCi g N/A 17
Group Analyte

Gilbane Building 211 & 253 Ac-228

Gilbane Building 211 & 253 Am-241

Gilbane Building 211 & 253 Bi-212

Gilbane Building 211 & 253 Bi-214

Gilbane Building 211 & 253 Co-60

Gilbane Building 211 & 253 Cs-137

Gilbane Building 211 & 253 Eu-152

Gilbane Building 211 & 253 Eu-154

Gilbane Building 211 & 253 K-40

Gilbane Building 211 & 253 Pa-234

Gilbane Building 211 & 253 Pb-210

Gilbane Building 211 & 253 Pb-214

Gilbane Building 211 & 253 Ra-226

Gilbane Building 211 & 253 Th-232

Gilbane Building 211 & 253 Th-234

Gilbane Building 211 & 253 Tl-208

Gilbane Building 211 & 253 U-235

GAM-IG-SO 020 pCi g N/A 17
Group Analyte

Gilbane Building 211 & 253 Ac-228

Gilbane Building 211 & 253 Am-241

Gilbane Building 211 & 253 Bi-212

Gilbane Building 211 & 253 Bi-214

Gilbane Building 211 & 253 Co-60

Gilbane Building 211 & 253 Cs-137

Gilbane Building 211 & 253 Eu-152

Gilbane Building 211 & 253 Eu-154

Gilbane Building 211 & 253 K-40

Gilbane Building 211 & 253 Pa-234

Gilbane Building 211 & 253 Pb-210

Gilbane Building 211 & 253 Pb-214

Gilbane Building 211 & 253 Ra-226
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GAM-IG-SO 020 Gilbane Building 211 & 253 Th-232

Gilbane Building 211 & 253 Th-234

Gilbane Building 211 & 253 Tl-208

Gilbane Building 211 & 253 U-235

GAM-IG-SO 021 pCi g N/A 17
Group Analyte

Gilbane Building 211 & 253 Ac-228

Gilbane Building 211 & 253 Am-241

Gilbane Building 211 & 253 Bi-212

Gilbane Building 211 & 253 Bi-214

Gilbane Building 211 & 253 Co-60

Gilbane Building 211 & 253 Cs-137

Gilbane Building 211 & 253 Eu-152

Gilbane Building 211 & 253 Eu-154

Gilbane Building 211 & 253 K-40

Gilbane Building 211 & 253 Pa-234

Gilbane Building 211 & 253 Pb-210

Gilbane Building 211 & 253 Pb-214

Gilbane Building 211 & 253 Ra-226

Gilbane Building 211 & 253 Th-232

Gilbane Building 211 & 253 Th-234

Gilbane Building 211 & 253 Tl-208

Gilbane Building 211 & 253 U-235

GAM-IG-SO 022 pCi g N/A 17
Group Analyte

Gilbane Building 211 & 253 Ac-228

Gilbane Building 211 & 253 Am-241

Gilbane Building 211 & 253 Bi-212

Gilbane Building 211 & 253 Bi-214

Gilbane Building 211 & 253 Co-60

Gilbane Building 211 & 253 Cs-137

Gilbane Building 211 & 253 Eu-152

Gilbane Building 211 & 253 Eu-154

Gilbane Building 211 & 253 K-40
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GAM-IG-SO 022 Gilbane Building 211 & 253 Pa-234

Gilbane Building 211 & 253 Pb-210

Gilbane Building 211 & 253 Pb-214

Gilbane Building 211 & 253 Ra-226

Gilbane Building 211 & 253 Th-232

Gilbane Building 211 & 253 Th-234

Gilbane Building 211 & 253 Tl-208

Gilbane Building 211 & 253 U-235

GAM-IG-SO 023 pCi g N/A 17
Group Analyte

Gilbane Building 211 & 253 Ac-228

Gilbane Building 211 & 253 Am-241

Gilbane Building 211 & 253 Bi-212

Gilbane Building 211 & 253 Bi-214

Gilbane Building 211 & 253 Co-60

Gilbane Building 211 & 253 Cs-137

Gilbane Building 211 & 253 Eu-152

Gilbane Building 211 & 253 Eu-154

Gilbane Building 211 & 253 K-40

Gilbane Building 211 & 253 Pa-234

Gilbane Building 211 & 253 Pb-210

Gilbane Building 211 & 253 Pb-214

Gilbane Building 211 & 253 Ra-226

Gilbane Building 211 & 253 Th-232

Gilbane Building 211 & 253 Th-234

Gilbane Building 211 & 253 Tl-208

Gilbane Building 211 & 253 U-235

GPC-SR90-SO 015 pCi g N/A 1
Group Analyte

Sr-90

GPC-SR90-SO 018 pCi g N/A 1
Group Analyte

STD Sr-90
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GPC-SR90-SO 023 pCi g N/A 1
Group Analyte

STD Sr-90
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2609 North River Road ● Port Allen, Louisiana 70767

1 (800) 401-4277  ●  FAX (225) 381-2996

ARS Aleut Analytical, LLC
Analytical Reports
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Gilbane Federal
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ARS Aleut Analytical, LLC
Analytical Reports

for

Gilbane Federal

Analytical ResultsAnalytical Results
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Analysis Method: ARS-007/EPA 901.1 Mod

Analysis
 Description

Analysis 
Results CSU +/- 2 s MDC DLC CRDL Qual Analysis Units Analysis 

Date/Time
Analysis 

Technician
Tracer/Chem 

Recovery

Ac-228 0.218 0.136 0.304 0.152 0.5 U pCi/g 11/14/19 9:16 EEC N/A

Am-241 0.028 0.084 0.144 0.072 NP U pCi/g 11/14/19 9:16 EEC N/A

Bi-212 0.187 0.305 0.525 0.263 NP U pCi/g 11/14/19 9:16 EEC N/A

Bi-214 0.127 0.101 0.171 0.086 NP U pCi/g 11/14/19 9:16 EEC N/A

Co-60 0.023 0.060 0.106 0.053 NP U pCi/g 11/14/19 9:16 EEC N/A

Cs-137 -0.003 0.035 0.064 0.032 0.07 U pCi/g 11/14/19 9:16 EEC N/A

Eu-152 0.073 0.134 0.219 0.110 NP U pCi/g 11/14/19 9:16 EEC N/A

Eu-154 0.053 0.053 0.075 0.037 NP U pCi/g 11/14/19 9:16 EEC N/A

K-40 24.846 2.653 0.718 0.359 NP pCi/g 11/14/19 9:16 EEC N/A

Pa-234 0.066 0.089 0.167 0.084 NP U pCi/g 11/14/19 9:16 EEC N/A

Pb-210 0.264 0.917 1.690 0.845 NP U pCi/g 11/14/19 9:16 EEC N/A

Pb-214 0.324 0.110 0.139 0.070 NP pCi/g 11/14/19 9:16 EEC N/A

Ra-226 0.127 0.101 0.171 0.086 0.4 U pCi/g 11/14/19 9:16 EEC N/A

Th-232 0.218 0.136 0.304 0.152 NP U pCi/g 11/14/19 9:16 EEC N/A

Th-234 0.742 0.597 1.450 0.725 NP U pCi/g 11/14/19 9:16 EEC N/A

Tl-208 0.166 0.061 0.067 0.033 NP * pCi/g 11/14/19 9:16 EEC N/A

U-235 0.006 0.250 0.439 0.220 NP U pCi/g 11/14/19 9:16 EEC N/A

Radiochemistry

2609 North River Road ● Port Allen, Louisiana 70767

1 (800) 401-4277  ●  FAX (225) 381-2996

ARS Sample Delivery Group:

Client Sample ID:

Sample Collection Date:

Sample Matrix:

Percent Solids:

ARS1-19-02946

01-PCT-001-01

10/22/19 13:40

Soil/Solid/Sludge

99.4%

ARS1-19-02946-001

10/23/19

11/19/19

Request or PO Number:

ARS Sample ID:

Date Received:

Report Date:
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Analysis Method: ARS-007/EPA 901.1 Mod

Analysis
 Description

Analysis 
Results CSU +/- 2 s MDC DLC CRDL Qual Analysis Units Analysis 

Date/Time
Analysis 

Technician
Tracer/Chem 

Recovery

Ac-228 0.399 0.196 0.239 0.120 0.5 pCi/g 11/14/19 10:07 EEC N/A

Am-241 0.000 0.031 0.136 0.068 NP U pCi/g 11/14/19 10:07 EEC N/A

Bi-212 -0.041 1.623 0.574 0.287 NP U pCi/g 11/14/19 10:07 EEC N/A

Bi-214 0.342 0.110 0.146 0.073 NP pCi/g 11/14/19 10:07 EEC N/A

Co-60 -0.003 1.053 0.090 0.045 NP U pCi/g 11/14/19 10:07 EEC N/A

Cs-137 -0.016 0.042 0.066 0.033 0.07 U pCi/g 11/14/19 10:07 EEC N/A

Eu-152 0.131 0.056 0.192 0.096 NP U pCi/g 11/14/19 10:07 EEC N/A

Eu-154 0.037 0.057 0.083 0.042 NP U pCi/g 11/14/19 10:07 EEC N/A

K-40 11.191 1.487 0.668 0.334 NP pCi/g 11/14/19 10:07 EEC N/A

Pa-234 0.064 0.089 0.135 0.068 NP U pCi/g 11/14/19 10:07 EEC N/A

Pb-210 0.334 0.984 1.830 0.915 NP U pCi/g 11/14/19 10:07 EEC N/A

Pb-214 0.462 0.123 0.140 0.070 NP pCi/g 11/14/19 10:07 EEC N/A

Ra-226 0.342 0.110 0.146 0.073 0.4 pCi/g 11/14/19 10:07 EEC N/A

Th-232 0.399 0.196 0.239 0.120 NP pCi/g 11/14/19 10:07 EEC N/A

Th-234 0.668 0.618 1.320 0.660 NP U pCi/g 11/14/19 10:07 EEC N/A

Tl-208 0.146 0.054 0.064 0.032 NP * pCi/g 11/14/19 10:07 EEC N/A

U-235 0.212 0.207 0.369 0.185 NP U pCi/g 11/14/19 10:07 EEC N/A

Radiochemistry

2609 North River Road ● Port Allen, Louisiana 70767

1 (800) 401-4277  ●  FAX (225) 381-2996

ARS Sample Delivery Group:

Client Sample ID:

Sample Collection Date:

Sample Matrix:

Percent Solids:

ARS1-19-02946

01-PCT-001-02

10/22/19 13:45

Soil/Solid/Sludge

99.4%

ARS1-19-02946-002

10/23/19

11/19/19

Request or PO Number:

ARS Sample ID:

Date Received:

Report Date:
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Analysis Method: ARS-007/EPA 901.1 Mod

Analysis
 Description

Analysis 
Results CSU +/- 2 s MDC DLC CRDL Qual Analysis Units Analysis 

Date/Time
Analysis 

Technician
Tracer/Chem 

Recovery

Ac-228 0.440 0.166 0.235 0.118 0.5 pCi/g 11/14/19 10:21 EEC N/A

Am-241 0.042 0.094 0.158 0.079 NP U pCi/g 11/14/19 10:21 EEC N/A

Bi-212 0.315 0.361 0.503 0.252 NP U pCi/g 11/14/19 10:21 EEC N/A

Bi-214 0.604 0.140 0.146 0.073 NP pCi/g 11/14/19 10:21 EEC N/A

Co-60 -0.021 0.064 0.086 0.043 NP U pCi/g 11/14/19 10:21 EEC N/A

Cs-137 0.015 0.032 0.055 0.028 0.07 U pCi/g 11/14/19 10:21 EEC N/A

Eu-152 0.089 0.089 0.213 0.107 NP U pCi/g 11/14/19 10:21 EEC N/A

Eu-154 0.047 0.055 0.082 0.041 NP U pCi/g 11/14/19 10:21 EEC N/A

K-40 11.734 1.519 0.684 0.342 NP pCi/g 11/14/19 10:21 EEC N/A

Pa-234 0.083 0.153 0.158 0.079 NP U pCi/g 11/14/19 10:21 EEC N/A

Pb-210 0.677 0.993 1.650 0.825 NP U pCi/g 11/14/19 10:21 EEC N/A

Pb-214 0.611 0.153 0.143 0.072 NP pCi/g 11/14/19 10:21 EEC N/A

Ra-226 0.604 0.140 0.146 0.073 0.4 pCi/g 11/14/19 10:21 EEC N/A

Th-232 0.440 0.166 0.235 0.118 NP pCi/g 11/14/19 10:21 EEC N/A

Th-234 1.193 0.611 1.500 0.750 NP U pCi/g 11/14/19 10:21 EEC N/A

Tl-208 0.222 0.071 0.073 0.036 NP * pCi/g 11/14/19 10:21 EEC N/A

U-235 0.007 0.035 0.397 0.199 NP U pCi/g 11/14/19 10:21 EEC N/A

Radiochemistry

2609 North River Road ● Port Allen, Louisiana 70767

1 (800) 401-4277  ●  FAX (225) 381-2996

ARS Sample Delivery Group:

Client Sample ID:

Sample Collection Date:

Sample Matrix:

Percent Solids:

ARS1-19-02946

01-PCT-001-03

10/22/19 13:47

Soil/Solid/Sludge

99.4%

ARS1-19-02946-003

10/23/19

11/19/19

Request or PO Number:

ARS Sample ID:

Date Received:

Report Date:
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Analysis Method: ARS-007/EPA 901.1 Mod

Analysis
 Description

Analysis 
Results CSU +/- 2 s MDC DLC CRDL Qual Analysis Units Analysis 

Date/Time
Analysis 

Technician
Tracer/Chem 

Recovery

Ac-228 0.149 0.126 0.228 0.114 0.5 U pCi/g 11/14/19 12:22 EEC N/A

Am-241 0.014 0.067 0.115 0.058 NP U pCi/g 11/14/19 12:22 EEC N/A

Bi-212 0.054 0.313 0.507 0.254 NP U pCi/g 11/14/19 12:22 EEC N/A

Bi-214 0.291 0.095 0.106 0.053 NP pCi/g 11/14/19 12:22 EEC N/A

Co-60 -0.009 0.105 0.070 0.035 NP U pCi/g 11/14/19 12:22 EEC N/A

Cs-137 -0.002 0.082 0.059 0.029 0.07 U pCi/g 11/14/19 12:22 EEC N/A

Eu-152 0.017 0.070 0.184 0.092 NP U pCi/g 11/14/19 12:22 EEC N/A

Eu-154 0.042 0.104 0.066 0.033 NP U pCi/g 11/14/19 12:22 EEC N/A

K-40 9.178 1.246 0.572 0.286 NP pCi/g 11/14/19 12:22 EEC N/A

Pa-234 0.054 0.147 0.111 0.056 NP U pCi/g 11/14/19 12:22 EEC N/A

Pb-210 0.133 0.724 1.450 0.725 NP U pCi/g 11/14/19 12:22 EEC N/A

Pb-214 0.378 0.100 0.104 0.052 NP pCi/g 11/14/19 12:22 EEC N/A

Ra-226 0.291 0.095 0.106 0.053 0.4 pCi/g 11/14/19 12:22 EEC N/A

Th-232 0.149 0.126 0.228 0.114 NP U pCi/g 11/14/19 12:22 EEC N/A

Th-234 0.725 0.494 1.080 0.540 NP U pCi/g 11/14/19 12:22 EEC N/A

Tl-208 0.100 0.043 0.057 0.029 NP * pCi/g 11/14/19 12:22 EEC N/A

U-235 0.170 0.182 0.295 0.148 NP U pCi/g 11/14/19 12:22 EEC N/A

Radiochemistry

2609 North River Road ● Port Allen, Louisiana 70767

1 (800) 401-4277  ●  FAX (225) 381-2996

ARS Sample Delivery Group:

Client Sample ID:

Sample Collection Date:

Sample Matrix:

Percent Solids:

ARS1-19-02946

01-PCT-001-04

10/22/19 14:01

Soil/Solid/Sludge

99.4%

ARS1-19-02946-004

10/23/19

11/19/19

Request or PO Number:

ARS Sample ID:

Date Received:

Report Date:

ARS1-19-02946 Page 66 of 631



Analysis Method: ARS-007/EPA 901.1 Mod

Analysis
 Description

Analysis 
Results CSU +/- 2 s MDC DLC CRDL Qual Analysis Units Analysis 

Date/Time
Analysis 

Technician
Tracer/Chem 

Recovery

Ac-228 0.473 0.113 0.175 0.088 0.5 pCi/g 11/18/19 14:11 EEC N/A

Am-241 -0.004 0.176 0.126 0.063 NP U pCi/g 11/18/19 14:11 EEC N/A

Bi-212 0.204 0.258 0.435 0.218 NP U pCi/g 11/18/19 14:11 EEC N/A

Bi-214 0.303 0.090 0.115 0.058 NP pCi/g 11/18/19 14:11 EEC N/A

Co-60 0.001 0.030 0.057 0.028 NP U pCi/g 11/18/19 14:11 EEC N/A

Cs-137 -0.012 0.041 0.056 0.028 0.07 U pCi/g 11/18/19 14:11 EEC N/A

Eu-152 0.035 0.038 0.203 0.102 NP U pCi/g 11/18/19 14:11 EEC N/A

Eu-154 0.033 0.047 0.068 0.034 NP U pCi/g 11/18/19 14:11 EEC N/A

K-40 12.066 1.441 0.487 0.244 NP pCi/g 11/18/19 14:11 EEC N/A

Pa-234 0.029 0.052 0.117 0.059 NP U pCi/g 11/18/19 14:11 EEC N/A

Pb-210 0.091 0.646 1.190 0.595 NP U pCi/g 11/18/19 14:11 EEC N/A

Pb-214 0.357 0.089 0.099 0.049 NP pCi/g 11/18/19 14:11 EEC N/A

Ra-226 0.303 0.090 0.115 0.058 0.4 pCi/g 11/18/19 14:11 EEC N/A

Th-232 0.473 0.113 0.175 0.088 NP pCi/g 11/18/19 14:11 EEC N/A

Th-234 0.572 0.484 1.100 0.550 NP U pCi/g 11/18/19 14:11 EEC N/A

Tl-208 0.156 0.048 0.052 0.026 NP * pCi/g 11/18/19 14:11 EEC N/A

U-235 0.037 0.074 0.301 0.151 NP U pCi/g 11/18/19 14:11 EEC N/A

Radiochemistry

2609 North River Road ● Port Allen, Louisiana 70767

1 (800) 401-4277  ●  FAX (225) 381-2996

ARS Sample Delivery Group:

Client Sample ID:

Sample Collection Date:

Sample Matrix:

Percent Solids:

ARS1-19-02946

01-PCT-001-05

10/22/19 14:08

Soil/Solid/Sludge

99.4%

ARS1-19-02946-005

10/23/19

11/19/19

Request or PO Number:

ARS Sample ID:

Date Received:

Report Date:
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Analysis Method: ARS-007/EPA 901.1 Mod

Analysis
 Description

Analysis 
Results CSU +/- 2 s MDC DLC CRDL Qual Analysis Units Analysis 

Date/Time
Analysis 

Technician
Tracer/Chem 

Recovery

Ac-228 0.652 0.162 0.171 0.086 0.5 pCi/g 11/14/19 12:24 EEC N/A

Am-241 0.037 0.072 0.120 0.060 NP U pCi/g 11/14/19 12:24 EEC N/A

Bi-212 0.357 0.300 0.394 0.197 NP U pCi/g 11/14/19 12:24 EEC N/A

Bi-214 0.607 0.128 0.126 0.063 NP pCi/g 11/14/19 12:24 EEC N/A

Co-60 0.004 0.022 0.060 0.030 NP U pCi/g 11/14/19 12:24 EEC N/A

Cs-137 0.004 0.034 0.060 0.030 0.07 U pCi/g 11/14/19 12:24 EEC N/A

Eu-152 0.100 0.045 0.171 0.086 NP U pCi/g 11/14/19 12:24 EEC N/A

Eu-154 0.017 0.040 0.066 0.033 NP U pCi/g 11/14/19 12:24 EEC N/A

K-40 9.043 1.183 0.673 0.337 NP pCi/g 11/14/19 12:24 EEC N/A

Pa-234 0.105 0.115 0.127 0.064 NP U pCi/g 11/14/19 12:24 EEC N/A

Pb-210 0.399 0.782 1.340 0.670 NP U pCi/g 11/14/19 12:24 EEC N/A

Pb-214 0.660 0.127 0.114 0.057 NP pCi/g 11/14/19 12:24 EEC N/A

Ra-226 0.607 0.128 0.126 0.063 0.4 pCi/g 11/14/19 12:24 EEC N/A

Th-232 0.652 0.162 0.171 0.086 NP pCi/g 11/14/19 12:24 EEC N/A

Th-234 0.554 0.471 1.060 0.530 NP U pCi/g 11/14/19 12:24 EEC N/A

Tl-208 0.255 0.055 0.055 0.027 NP * pCi/g 11/14/19 12:24 EEC N/A

U-235 0.059 0.124 0.312 0.156 NP U pCi/g 11/14/19 12:24 EEC N/A

Radiochemistry

2609 North River Road ● Port Allen, Louisiana 70767

1 (800) 401-4277  ●  FAX (225) 381-2996

ARS Sample Delivery Group:

Client Sample ID:

Sample Collection Date:

Sample Matrix:

Percent Solids:

ARS1-19-02946

01-PCT-001-06

10/22/19 14:18

Soil/Solid/Sludge

99.4%

ARS1-19-02946-006

10/23/19

11/19/19

Request or PO Number:

ARS Sample ID:

Date Received:

Report Date:
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Analysis Method: ARS-007/EPA 901.1 Mod

Analysis
 Description

Analysis 
Results CSU +/- 2 s MDC DLC CRDL Qual Analysis Units Analysis 

Date/Time
Analysis 

Technician
Tracer/Chem 

Recovery

Ac-228 0.947 0.231 0.197 0.099 0.5 pCi/g 11/14/19 13:44 EEC N/A

Am-241 -0.022 0.089 0.151 0.076 NP U pCi/g 11/14/19 13:44 EEC N/A

Bi-212 0.516 0.365 0.557 0.279 NP U pCi/g 11/14/19 13:44 EEC N/A

Bi-214 0.722 0.144 0.126 0.063 NP pCi/g 11/14/19 13:44 EEC N/A

Co-60 0.004 0.024 0.080 0.040 NP U pCi/g 11/14/19 13:44 EEC N/A

Cs-137 -7.337E-4 0.382 0.068 0.034 0.07 U pCi/g 11/14/19 13:44 EEC N/A

Eu-152 0.044 0.134 0.223 0.112 NP U pCi/g 11/14/19 13:44 EEC N/A

Eu-154 0.051 0.102 0.090 0.045 NP U pCi/g 11/14/19 13:44 EEC N/A

K-40 14.505 1.675 0.691 0.346 NP pCi/g 11/14/19 13:44 EEC N/A

Pa-234 0.078 0.089 0.165 0.083 NP U pCi/g 11/14/19 13:44 EEC N/A

Pb-210 -0.062 0.953 1.650 0.825 NP U pCi/g 11/14/19 13:44 EEC N/A

Pb-214 0.600 0.136 0.163 0.082 NP pCi/g 11/14/19 13:44 EEC N/A

Ra-226 0.722 0.144 0.126 0.063 0.4 pCi/g 11/14/19 13:44 EEC N/A

Th-232 0.947 0.231 0.197 0.099 NP pCi/g 11/14/19 13:44 EEC N/A

Th-234 1.753 0.766 1.540 0.770 NP pCi/g 11/14/19 13:44 EEC N/A

Tl-208 0.355 0.077 0.074 0.037 NP * pCi/g 11/14/19 13:44 EEC N/A

U-235 0.092 0.237 0.389 0.195 NP U pCi/g 11/14/19 13:44 EEC N/A

Radiochemistry

2609 North River Road ● Port Allen, Louisiana 70767

1 (800) 401-4277  ●  FAX (225) 381-2996

ARS Sample Delivery Group:

Client Sample ID:

Sample Collection Date:

Sample Matrix:

Percent Solids:

ARS1-19-02946

01-PCT-001-07

10/22/19 14:21

Soil/Solid/Sludge

99.4%

ARS1-19-02946-007

10/23/19

11/19/19

Request or PO Number:

ARS Sample ID:

Date Received:

Report Date:
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Analysis Method: ARS-007/EPA 901.1 Mod

Analysis
 Description

Analysis 
Results CSU +/- 2 s MDC DLC CRDL Qual Analysis Units Analysis 

Date/Time
Analysis 

Technician
Tracer/Chem 

Recovery

Ac-228 0.649 0.131 0.150 0.075 0.5 pCi/g 11/14/19 13:27 EEC N/A

Am-241 0.031 0.080 0.136 0.068 NP U pCi/g 11/14/19 13:27 EEC N/A

Bi-212 0.300 0.279 0.445 0.223 NP U pCi/g 11/14/19 13:27 EEC N/A

Bi-214 0.580 0.126 0.130 0.065 NP pCi/g 11/14/19 13:27 EEC N/A

Co-60 -0.007 0.102 0.084 0.042 NP U pCi/g 11/14/19 13:27 EEC N/A

Cs-137 0.011 0.037 0.065 0.032 0.07 U pCi/g 11/14/19 13:27 EEC N/A

Eu-152 0.095 0.132 0.190 0.095 NP U pCi/g 11/14/19 13:27 EEC N/A

Eu-154 0.061 0.096 0.081 0.040 NP U pCi/g 11/14/19 13:27 EEC N/A

K-40 17.218 1.878 0.685 0.343 NP pCi/g 11/14/19 13:27 EEC N/A

Pa-234 0.065 0.088 0.140 0.070 NP U pCi/g 11/14/19 13:27 EEC N/A

Pb-210 0.239 0.859 1.570 0.785 NP U pCi/g 11/14/19 13:27 EEC N/A

Pb-214 0.688 0.127 0.146 0.073 NP pCi/g 11/14/19 13:27 EEC N/A

Ra-226 0.580 0.126 0.130 0.065 0.4 pCi/g 11/14/19 13:27 EEC N/A

Th-232 0.649 0.131 0.150 0.075 NP pCi/g 11/14/19 13:27 EEC N/A

Th-234 1.006 0.518 1.300 0.650 NP U pCi/g 11/14/19 13:27 EEC N/A

Tl-208 0.158 0.053 0.069 0.034 NP * pCi/g 11/14/19 13:27 EEC N/A

U-235 -0.047 1.064 0.412 0.206 NP U pCi/g 11/14/19 13:27 EEC N/A

Radiochemistry

2609 North River Road ● Port Allen, Louisiana 70767

1 (800) 401-4277  ●  FAX (225) 381-2996

ARS Sample Delivery Group:

Client Sample ID:

Sample Collection Date:

Sample Matrix:

Percent Solids:

ARS1-19-02946

01-PCT-001-08

10/22/19 14:31

Soil/Solid/Sludge

99.4%

ARS1-19-02946-008

10/23/19

11/19/19

Request or PO Number:

ARS Sample ID:

Date Received:

Report Date:
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Analysis Method: ARS-007/EPA 901.1 Mod

Analysis
 Description

Analysis 
Results CSU +/- 2 s MDC DLC CRDL Qual Analysis Units Analysis 

Date/Time
Analysis 

Technician
Tracer/Chem 

Recovery

Ac-228 0.400 0.112 0.163 0.082 0.5 pCi/g 11/14/19 14:02 EEC N/A

Am-241 0.006 0.065 0.112 0.056 NP U pCi/g 11/14/19 14:02 EEC N/A

Bi-212 0.550 0.262 0.283 0.142 NP pCi/g 11/14/19 14:02 EEC N/A

Bi-214 0.386 0.100 0.109 0.055 NP pCi/g 11/14/19 14:02 EEC N/A

Co-60 -0.006 0.231 0.063 0.031 NP U pCi/g 11/14/19 14:02 EEC N/A

Cs-137 -0.002 0.786 0.049 0.024 0.07 U pCi/g 11/14/19 14:02 EEC N/A

Eu-152 0.055 0.071 0.171 0.086 NP U pCi/g 11/14/19 14:02 EEC N/A

Eu-154 0.032 0.075 0.055 0.028 NP U pCi/g 11/14/19 14:02 EEC N/A

K-40 4.813 0.841 0.701 0.351 NP pCi/g 11/14/19 14:02 EEC N/A

Pa-234 0.056 0.094 0.111 0.056 NP U pCi/g 11/14/19 14:02 EEC N/A

Pb-210 0.024 0.643 1.170 0.585 NP U pCi/g 11/14/19 14:02 EEC N/A

Pb-214 0.463 0.098 0.110 0.055 NP pCi/g 11/14/19 14:02 EEC N/A

Ra-226 0.386 0.100 0.109 0.055 0.4 pCi/g 11/14/19 14:02 EEC N/A

Th-232 0.400 0.112 0.163 0.082 NP pCi/g 11/14/19 14:02 EEC N/A

Th-234 0.454 0.340 1.080 0.540 NP U pCi/g 11/14/19 14:02 EEC N/A

Tl-208 0.163 0.041 0.039 0.019 NP * pCi/g 11/14/19 14:02 EEC N/A

U-235 0.087 0.140 0.235 0.118 NP U pCi/g 11/14/19 14:02 EEC N/A

Radiochemistry

2609 North River Road ● Port Allen, Louisiana 70767

1 (800) 401-4277  ●  FAX (225) 381-2996

ARS Sample Delivery Group:

Client Sample ID:

Sample Collection Date:

Sample Matrix:

Percent Solids:

ARS1-19-02946

01-PCT-001-09

10/22/19 14:47

Soil/Solid/Sludge

99.4%

ARS1-19-02946-009

10/23/19

11/19/19

Request or PO Number:

ARS Sample ID:

Date Received:

Report Date:

ARS1-19-02946 Page 71 of 631



Analysis Method: ARS-007/EPA 901.1 Mod

Analysis
 Description

Analysis 
Results CSU +/- 2 s MDC DLC CRDL Qual Analysis Units Analysis 

Date/Time
Analysis 

Technician
Tracer/Chem 

Recovery

Ac-228 1.369 0.203 0.200 0.100 0.5 pCi/g 11/15/19 8:13 EEC N/A

Am-241 0.043 0.084 0.140 0.070 NP U pCi/g 11/15/19 8:13 EEC N/A

Bi-212 0.990 0.438 0.476 0.238 NP pCi/g 11/15/19 8:13 EEC N/A

Bi-214 1.143 0.156 0.128 0.064 NP pCi/g 11/15/19 8:13 EEC N/A

Co-60 0.011 0.034 0.059 0.030 NP U pCi/g 11/15/19 8:13 EEC N/A

Cs-137 -0.017 0.046 0.064 0.032 0.07 U pCi/g 11/15/19 8:13 EEC N/A

Eu-152 0.087 0.100 0.221 0.111 NP U pCi/g 11/15/19 8:13 EEC N/A

Eu-154 0.027 0.035 0.084 0.042 NP U pCi/g 11/15/19 8:13 EEC N/A

K-40 7.065 0.921 0.337 0.169 NP pCi/g 11/15/19 8:13 EEC N/A

Pa-234 0.116 0.140 0.129 0.065 NP U pCi/g 11/15/19 8:13 EEC N/A

Pb-210 0.866 0.925 1.430 0.715 NP U pCi/g 11/15/19 8:13 EEC N/A

Pb-214 1.390 0.181 0.111 0.056 NP pCi/g 11/15/19 8:13 EEC N/A

Ra-226 1.143 0.156 0.128 0.064 0.4 pCi/g 11/15/19 8:13 EEC N/A

Th-232 1.369 0.203 0.200 0.100 NP pCi/g 11/15/19 8:13 EEC N/A

Th-234 1.296 0.595 1.310 0.655 NP U pCi/g 11/15/19 8:13 EEC N/A

Tl-208 0.421 0.068 0.058 0.029 NP * pCi/g 11/15/19 8:13 EEC N/A

U-235 0.085 0.200 0.350 0.175 NP U pCi/g 11/15/19 8:13 EEC N/A

Radiochemistry

2609 North River Road ● Port Allen, Louisiana 70767

1 (800) 401-4277  ●  FAX (225) 381-2996

ARS Sample Delivery Group:

Client Sample ID:

Sample Collection Date:

Sample Matrix:

Percent Solids:

ARS1-19-02946

01-PCT-001-10

10/22/19 14:48

Soil/Solid/Sludge

99.4%

ARS1-19-02946-010

10/23/19

11/19/19

Request or PO Number:

ARS Sample ID:

Date Received:

Report Date:
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Analysis Method: ARS-007/EPA 901.1 Mod

Analysis
 Description

Analysis 
Results CSU +/- 2 s MDC DLC CRDL Qual Analysis Units Analysis 

Date/Time
Analysis 

Technician
Tracer/Chem 

Recovery

Ac-228 1.138 0.160 0.188 0.094 0.5 pCi/g 11/15/19 8:14 EEC N/A

Am-241 0.065 0.085 0.141 0.071 NP U pCi/g 11/15/19 8:14 EEC N/A

Bi-212 1.214 0.321 0.309 0.155 NP pCi/g 11/15/19 8:14 EEC N/A

Bi-214 1.081 0.150 0.122 0.061 NP pCi/g 11/15/19 8:14 EEC N/A

Co-60 0.011 0.025 0.057 0.029 NP U pCi/g 11/15/19 8:14 EEC N/A

Cs-137 -0.001 0.225 0.066 0.033 0.07 U pCi/g 11/15/19 8:14 EEC N/A

Eu-152 0.036 0.061 0.148 0.074 NP U pCi/g 11/15/19 8:14 EEC N/A

Eu-154 0.050 0.100 0.089 0.044 NP U pCi/g 11/15/19 8:14 EEC N/A

K-40 7.000 0.891 0.400 0.200 NP pCi/g 11/15/19 8:14 EEC N/A

Pa-234 -0.007 0.143 0.127 0.064 NP U pCi/g 11/15/19 8:14 EEC N/A

Pb-210 0.912 0.864 1.460 0.730 NP U pCi/g 11/15/19 8:14 EEC N/A

Pb-214 1.025 0.159 0.135 0.068 NP pCi/g 11/15/19 8:14 EEC N/A

Ra-226 1.081 0.150 0.122 0.061 0.4 pCi/g 11/15/19 8:14 EEC N/A

Th-232 1.138 0.160 0.188 0.094 NP pCi/g 11/15/19 8:14 EEC N/A

Th-234 1.737 0.620 1.270 0.635 NP pCi/g 11/15/19 8:14 EEC N/A

Tl-208 0.366 0.065 0.063 0.031 NP * pCi/g 11/15/19 8:14 EEC N/A

U-235 0.088 0.213 0.360 0.180 NP U pCi/g 11/15/19 8:14 EEC N/A

Radiochemistry

2609 North River Road ● Port Allen, Louisiana 70767

1 (800) 401-4277  ●  FAX (225) 381-2996

ARS Sample Delivery Group:

Client Sample ID:

Sample Collection Date:

Sample Matrix:

Percent Solids:

ARS1-19-02946

01-PCT-001-11

10/22/19 14:51

Soil/Solid/Sludge

99.4%

ARS1-19-02946-011

10/23/19

11/19/19

Request or PO Number:

ARS Sample ID:

Date Received:

Report Date:
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Analysis Method: ARS-007/EPA 901.1 Mod

Analysis
 Description

Analysis 
Results CSU +/- 2 s MDC DLC CRDL Qual Analysis Units Analysis 

Date/Time
Analysis 

Technician
Tracer/Chem 

Recovery

Ac-228 0.289 0.149 0.218 0.109 0.5 pCi/g 11/15/19 9:03 EEC N/A

Am-241 0.013 0.069 0.119 0.060 NP U pCi/g 11/15/19 9:03 EEC N/A

Bi-212 0.699 0.331 0.343 0.172 NP pCi/g 11/15/19 9:03 EEC N/A

Bi-214 0.642 0.143 0.140 0.070 NP pCi/g 11/15/19 9:03 EEC N/A

Co-60 0.005 0.041 0.074 0.037 NP U pCi/g 11/15/19 9:03 EEC N/A

Cs-137 -0.002 0.249 0.055 0.027 0.07 U pCi/g 11/15/19 9:03 EEC N/A

Eu-152 0.054 0.081 0.195 0.098 NP U pCi/g 11/15/19 9:03 EEC N/A

Eu-154 0.003 0.014 0.080 0.040 NP U pCi/g 11/15/19 9:03 EEC N/A

K-40 8.547 1.290 0.828 0.414 NP pCi/g 11/15/19 9:03 EEC N/A

Pa-234 0.066 0.094 0.109 0.055 NP U pCi/g 11/15/19 9:03 EEC N/A

Pb-210 0.277 0.748 1.310 0.655 NP U pCi/g 11/15/19 9:03 EEC N/A

Pb-214 0.695 0.142 0.118 0.059 NP pCi/g 11/15/19 9:03 EEC N/A

Ra-226 0.642 0.143 0.140 0.070 0.4 pCi/g 11/15/19 9:03 EEC N/A

Th-232 0.289 0.149 0.218 0.109 NP pCi/g 11/15/19 9:03 EEC N/A

Th-234 0.681 0.517 1.290 0.645 NP U pCi/g 11/15/19 9:03 EEC N/A

Tl-208 0.272 0.061 0.055 0.027 NP * pCi/g 11/15/19 9:03 EEC N/A

U-235 0.069 0.157 0.266 0.133 NP U pCi/g 11/15/19 9:03 EEC N/A

Radiochemistry

2609 North River Road ● Port Allen, Louisiana 70767

1 (800) 401-4277  ●  FAX (225) 381-2996

ARS Sample Delivery Group:

Client Sample ID:

Sample Collection Date:

Sample Matrix:

Percent Solids:

ARS1-19-02946

01-PCT-001-12

10/22/19 15:00

Soil/Solid/Sludge

99.4%

ARS1-19-02946-012

10/23/19

11/19/19

Request or PO Number:

ARS Sample ID:

Date Received:

Report Date:
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Analysis Method: ARS-007/EPA 901.1 Mod

Analysis
 Description

Analysis 
Results CSU +/- 2 s MDC DLC CRDL Qual Analysis Units Analysis 

Date/Time
Analysis 

Technician
Tracer/Chem 

Recovery

Ac-228 0.591 0.174 0.179 0.090 0.5 pCi/g 11/15/19 9:04 EEC N/A

Am-241 0.023 0.071 0.120 0.060 NP U pCi/g 11/15/19 9:04 EEC N/A

Bi-212 0.480 0.251 0.311 0.156 NP pCi/g 11/15/19 9:04 EEC N/A

Bi-214 0.473 0.104 0.106 0.053 NP pCi/g 11/15/19 9:04 EEC N/A

Co-60 0.006 0.014 0.041 0.020 NP U pCi/g 11/15/19 9:04 EEC N/A

Cs-137 0.006 0.032 0.057 0.029 0.07 U pCi/g 11/15/19 9:04 EEC N/A

Eu-152 0.105 0.086 0.167 0.084 NP U pCi/g 11/15/19 9:04 EEC N/A

Eu-154 0.025 0.068 0.072 0.036 NP U pCi/g 11/15/19 9:04 EEC N/A

K-40 10.336 1.238 0.353 0.177 NP pCi/g 11/15/19 9:04 EEC N/A

Pa-234 0.056 0.071 0.095 0.048 NP U pCi/g 11/15/19 9:04 EEC N/A

Pb-210 0.604 0.788 1.270 0.635 NP U pCi/g 11/15/19 9:04 EEC N/A

Pb-214 0.553 0.123 0.118 0.059 NP pCi/g 11/15/19 9:04 EEC N/A

Ra-226 0.473 0.104 0.106 0.053 0.4 pCi/g 11/15/19 9:04 EEC N/A

Th-232 0.591 0.174 0.179 0.090 NP pCi/g 11/15/19 9:04 EEC N/A

Th-234 1.065 0.677 1.040 0.520 NP pCi/g 11/15/19 9:04 EEC N/A

Tl-208 0.142 0.041 0.052 0.026 NP * pCi/g 11/15/19 9:04 EEC N/A

U-235 0.105 0.172 0.288 0.144 NP U pCi/g 11/15/19 9:04 EEC N/A

Radiochemistry

2609 North River Road ● Port Allen, Louisiana 70767

1 (800) 401-4277  ●  FAX (225) 381-2996

ARS Sample Delivery Group:

Client Sample ID:

Sample Collection Date:

Sample Matrix:

Percent Solids:

ARS1-19-02946

01-PCT-001-13

10/22/19 15:05

Soil/Solid/Sludge

99.4%

ARS1-19-02946-013

10/23/19

11/19/19

Request or PO Number:

ARS Sample ID:

Date Received:

Report Date:
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Analysis Method: ARS-007/EPA 901.1 Mod

Analysis
 Description

Analysis 
Results CSU +/- 2 s MDC DLC CRDL Qual Analysis Units Analysis 

Date/Time
Analysis 

Technician
Tracer/Chem 

Recovery

Ac-228 0.713 0.139 0.181 0.091 0.5 pCi/g 11/15/19 9:48 EEC N/A

Am-241 0.014 0.068 0.115 0.058 NP U pCi/g 11/15/19 9:48 EEC N/A

Bi-212 0.280 0.226 0.386 0.193 NP U pCi/g 11/15/19 9:48 EEC N/A

Bi-214 0.701 0.112 0.103 0.052 NP pCi/g 11/15/19 9:48 EEC N/A

Co-60 -0.004 4.139 0.043 0.021 NP U pCi/g 11/15/19 9:48 EEC N/A

Cs-137 -0.015 0.040 0.061 0.031 0.07 U pCi/g 11/15/19 9:48 EEC N/A

Eu-152 0.025 0.048 0.177 0.089 NP U pCi/g 11/15/19 9:48 EEC N/A

Eu-154 0.031 0.080 0.076 0.038 NP U pCi/g 11/15/19 9:48 EEC N/A

K-40 11.233 1.180 0.471 0.236 NP pCi/g 11/15/19 9:48 EEC N/A

Pa-234 0.097 0.115 0.122 0.061 NP U pCi/g 11/15/19 9:48 EEC N/A

Pb-210 0.247 0.717 1.320 0.660 NP U pCi/g 11/15/19 9:48 EEC N/A

Pb-214 0.720 0.128 0.117 0.059 NP pCi/g 11/15/19 9:48 EEC N/A

Ra-226 0.701 0.112 0.103 0.052 0.4 pCi/g 11/15/19 9:48 EEC N/A

Th-232 0.713 0.139 0.181 0.091 NP pCi/g 11/15/19 9:48 EEC N/A

Th-234 0.946 0.470 1.030 0.515 NP U pCi/g 11/15/19 9:48 EEC N/A

Tl-208 0.257 0.060 0.063 0.032 NP * pCi/g 11/15/19 9:48 EEC N/A

U-235 0.113 0.191 0.302 0.151 NP U pCi/g 11/15/19 9:48 EEC N/A

Radiochemistry

2609 North River Road ● Port Allen, Louisiana 70767

1 (800) 401-4277  ●  FAX (225) 381-2996

ARS Sample Delivery Group:

Client Sample ID:

Sample Collection Date:

Sample Matrix:

Percent Solids:

ARS1-19-02946

01-PCT-001-14

10/22/19 15:06

Soil/Solid/Sludge

99.4%

ARS1-19-02946-014

10/23/19

11/19/19

Request or PO Number:

ARS Sample ID:

Date Received:

Report Date:
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Analysis Method: ARS-007/EPA 901.1 Mod

Analysis
 Description

Analysis 
Results CSU +/- 2 s MDC DLC CRDL Qual Analysis Units Analysis 

Date/Time
Analysis 

Technician
Tracer/Chem 

Recovery

Ac-228 1.335 0.176 0.147 0.074 0.5 pCi/g 11/15/19 10:15 EEC N/A

Am-241 -0.004 0.267 0.109 0.055 NP U pCi/g 11/15/19 10:15 EEC N/A

Bi-212 1.052 0.261 0.266 0.133 NP pCi/g 11/15/19 10:15 EEC N/A

Bi-214 1.152 0.128 0.097 0.049 NP pCi/g 11/15/19 10:15 EEC N/A

Co-60 -0.005 1.441 0.048 0.024 NP U pCi/g 11/15/19 10:15 EEC N/A

Cs-137 -0.011 0.040 0.049 0.025 0.07 U pCi/g 11/15/19 10:15 EEC N/A

Eu-152 0.040 0.064 0.169 0.085 NP U pCi/g 11/15/19 10:15 EEC N/A

Eu-154 0.026 0.038 0.064 0.032 NP U pCi/g 11/15/19 10:15 EEC N/A

K-40 10.781 1.047 0.514 0.257 NP pCi/g 11/15/19 10:15 EEC N/A

Pa-234 0.059 0.077 0.109 0.055 NP U pCi/g 11/15/19 10:15 EEC N/A

Pb-210 0.585 0.541 0.887 0.444 NP U pCi/g 11/15/19 10:15 EEC N/A

Pb-214 1.244 0.148 0.095 0.048 NP pCi/g 11/15/19 10:15 EEC N/A

Ra-226 1.152 0.128 0.097 0.049 0.4 pCi/g 11/15/19 10:15 EEC N/A

Th-232 1.335 0.176 0.147 0.074 NP pCi/g 11/15/19 10:15 EEC N/A

Th-234 1.376 0.414 0.913 0.457 NP pCi/g 11/15/19 10:15 EEC N/A

Tl-208 0.435 0.053 0.041 0.020 NP * pCi/g 11/15/19 10:15 EEC N/A

U-235 0.109 0.133 0.247 0.124 NP U pCi/g 11/15/19 10:15 EEC N/A

Analysis Method: ARS-032/Eichrom SRW-01 & EPA 905.0

Analysis
 Description

Analysis 
Results CSU +/- 2 s MDC DLC CRDL Qual Analysis Units Analysis 

Date/Time
Analysis 

Technician
Tracer/Chem 

Recovery

SR-TOT -0.100 0.083 0.162 0.076 0.2 U pCi/g 11/08/19 9:32 GRIDER 78%

Radiochemistry

2609 North River Road ● Port Allen, Louisiana 70767

1 (800) 401-4277  ●  FAX (225) 381-2996

ARS Sample Delivery Group:

Client Sample ID:

Sample Collection Date:

Sample Matrix:

Percent Solids:

ARS1-19-02946

01-PCT-001-15

10/22/19 15:08

Soil/Solid/Sludge

99.4%

ARS1-19-02946-015

10/23/19

11/19/19

Request or PO Number:

ARS Sample ID:

Date Received:

Report Date:
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Analysis Method: ARS-007/EPA 901.1 Mod

Analysis
 Description

Analysis 
Results CSU +/- 2 s MDC DLC CRDL Qual Analysis Units Analysis 

Date/Time
Analysis 

Technician
Tracer/Chem 

Recovery

Ac-228 1.366 0.194 0.147 0.074 0.5 pCi/g 11/15/19 10:47 EEC N/A

Am-241 0.041 0.068 0.112 0.056 NP U pCi/g 11/15/19 10:47 EEC N/A

Bi-212 0.902 0.301 0.337 0.169 NP pCi/g 11/15/19 10:47 EEC N/A

Bi-214 1.197 0.139 0.102 0.051 NP pCi/g 11/15/19 10:47 EEC N/A

Co-60 -0.004 0.029 0.039 0.020 NP U pCi/g 11/15/19 10:47 EEC N/A

Cs-137 -0.004 0.062 0.055 0.027 0.07 U pCi/g 11/15/19 10:47 EEC N/A

Eu-152 0.059 0.064 0.185 0.093 NP U pCi/g 11/15/19 10:47 EEC N/A

Eu-154 0.047 0.092 0.067 0.034 NP U pCi/g 11/15/19 10:47 EEC N/A

K-40 10.112 1.011 0.352 0.176 NP pCi/g 11/15/19 10:47 EEC N/A

Pa-234 0.055 0.100 0.102 0.051 NP U pCi/g 11/15/19 10:47 EEC N/A

Pb-210 0.828 0.720 1.120 0.560 NP U pCi/g 11/15/19 10:47 EEC N/A

Pb-214 1.287 0.166 0.111 0.056 NP pCi/g 11/15/19 10:47 EEC N/A

Ra-226 1.197 0.139 0.102 0.051 0.4 pCi/g 11/15/19 10:47 EEC N/A

Th-232 1.366 0.194 0.147 0.074 NP pCi/g 11/15/19 10:47 EEC N/A

Th-234 1.303 0.506 1.020 0.510 NP pCi/g 11/15/19 10:47 EEC N/A

Tl-208 0.451 0.057 0.044 0.022 NP * pCi/g 11/15/19 10:47 EEC N/A

U-235 0.011 0.062 0.302 0.151 NP U pCi/g 11/15/19 10:47 EEC N/A

Radiochemistry

2609 North River Road ● Port Allen, Louisiana 70767

1 (800) 401-4277  ●  FAX (225) 381-2996

ARS Sample Delivery Group:

Client Sample ID:

Sample Collection Date:

Sample Matrix:

Percent Solids:

ARS1-19-02946

01-PCT-001-16

10/22/19 15:10

Soil/Solid/Sludge

99.4%

ARS1-19-02946-016

10/23/19

11/19/19

Request or PO Number:

ARS Sample ID:

Date Received:

Report Date:
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Analysis Method: ARS-007/EPA 901.1 Mod

Analysis
 Description

Analysis 
Results CSU +/- 2 s MDC DLC CRDL Qual Analysis Units Analysis 

Date/Time
Analysis 

Technician
Tracer/Chem 

Recovery

Ac-228 0.662 0.162 0.233 0.117 0.5 pCi/g 11/15/19 10:16 EEC N/A

Am-241 0.020 0.090 0.153 0.077 NP U pCi/g 11/15/19 10:16 EEC N/A

Bi-212 0.428 0.309 0.477 0.239 NP U pCi/g 11/15/19 10:16 EEC N/A

Bi-214 0.525 0.141 0.162 0.081 NP pCi/g 11/15/19 10:16 EEC N/A

Co-60 -0.004 0.261 0.065 0.033 NP U pCi/g 11/15/19 10:16 EEC N/A

Cs-137 -0.007 0.039 0.068 0.034 0.07 U pCi/g 11/15/19 10:16 EEC N/A

Eu-152 0.021 0.036 0.218 0.109 NP U pCi/g 11/15/19 10:16 EEC N/A

Eu-154 0.019 0.033 0.101 0.051 NP U pCi/g 11/15/19 10:16 EEC N/A

K-40 8.982 1.345 0.785 0.393 NP pCi/g 11/15/19 10:16 EEC N/A

Pa-234 0.029 0.108 0.152 0.076 NP U pCi/g 11/15/19 10:16 EEC N/A

Pb-210 0.150 0.954 1.700 0.850 NP U pCi/g 11/15/19 10:16 EEC N/A

Pb-214 0.631 0.134 0.158 0.079 NP pCi/g 11/15/19 10:16 EEC N/A

Ra-226 0.525 0.141 0.162 0.081 0.4 pCi/g 11/15/19 10:16 EEC N/A

Th-232 0.662 0.162 0.233 0.117 NP pCi/g 11/15/19 10:16 EEC N/A

Th-234 0.757 0.573 1.440 0.720 NP U pCi/g 11/15/19 10:16 EEC N/A

Tl-208 0.224 0.058 0.062 0.031 NP * pCi/g 11/15/19 10:16 EEC N/A

U-235 0.226 0.211 0.344 0.172 NP U pCi/g 11/15/19 10:16 EEC N/A

Radiochemistry

2609 North River Road ● Port Allen, Louisiana 70767

1 (800) 401-4277  ●  FAX (225) 381-2996

ARS Sample Delivery Group:

Client Sample ID:

Sample Collection Date:

Sample Matrix:

Percent Solids:

ARS1-19-02946

01-PCT-001-17

10/22/19 15:11

Soil/Solid/Sludge

99.4%

ARS1-19-02946-017

10/23/19

11/19/19

Request or PO Number:

ARS Sample ID:

Date Received:

Report Date:
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Analysis Method: ARS-007/EPA 901.1 Mod

Analysis
 Description

Analysis 
Results CSU +/- 2 s MDC DLC CRDL Qual Analysis Units Analysis 

Date/Time
Analysis 

Technician
Tracer/Chem 

Recovery

Ac-228 0.204 0.173 0.310 0.155 0.5 U pCi/g 11/15/19 11:07 EEC N/A

Am-241 0.035 0.095 0.161 0.081 NP U pCi/g 11/15/19 11:07 EEC N/A

Bi-212 0.259 0.436 0.654 0.327 NP U pCi/g 11/15/19 11:07 EEC N/A

Bi-214 0.518 0.155 0.165 0.083 NP pCi/g 11/15/19 11:07 EEC N/A

Co-60 -0.014 0.084 0.106 0.053 NP U pCi/g 11/15/19 11:07 EEC N/A

Cs-137 0.006 0.027 0.051 0.026 0.07 U pCi/g 11/15/19 11:07 EEC N/A

Eu-152 0.035 0.062 0.253 0.127 NP U pCi/g 11/15/19 11:07 EEC N/A

Eu-154 0.050 0.110 0.087 0.044 NP U pCi/g 11/15/19 11:07 EEC N/A

K-40 18.277 2.236 0.782 0.391 NP pCi/g 11/15/19 11:07 EEC N/A

Pa-234 0.090 0.137 0.152 0.076 NP U pCi/g 11/15/19 11:07 EEC N/A

Pb-210 1.094 1.116 1.840 0.920 NP U pCi/g 11/15/19 11:07 EEC N/A

Pb-214 0.521 0.132 0.138 0.069 NP pCi/g 11/15/19 11:07 EEC N/A

Ra-226 0.518 0.155 0.165 0.083 0.4 pCi/g 11/15/19 11:07 EEC N/A

Th-232 0.204 0.173 0.310 0.155 NP U pCi/g 11/15/19 11:07 EEC N/A

Th-234 0.872 0.613 1.380 0.690 NP U pCi/g 11/15/19 11:07 EEC N/A

Tl-208 0.137 0.059 0.073 0.036 NP * pCi/g 11/15/19 11:07 EEC N/A

U-235 0.136 0.225 0.382 0.191 NP U pCi/g 11/15/19 11:07 EEC N/A

Analysis Method: ARS-032/Eichrom SRW-01 & EPA 905.0

Analysis
 Description

Analysis 
Results CSU +/- 2 s MDC DLC CRDL Qual Analysis Units Analysis 

Date/Time
Analysis 

Technician
Tracer/Chem 

Recovery

SR-TOT -0.002 0.061 0.110 0.051 0.2 U pCi/g 11/08/19 9:32 GRIDER 98%

Radiochemistry

2609 North River Road ● Port Allen, Louisiana 70767

1 (800) 401-4277  ●  FAX (225) 381-2996

ARS Sample Delivery Group:

Client Sample ID:

Sample Collection Date:

Sample Matrix:

Percent Solids:

ARS1-19-02946

01-PCT-001-18

10/22/19 15:13

Soil/Solid/Sludge

99.4%

ARS1-19-02946-018

10/23/19

11/19/19

Request or PO Number:

ARS Sample ID:

Date Received:

Report Date:
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Analysis Method: ARS-007/EPA 901.1 Mod

Analysis
 Description

Analysis 
Results CSU +/- 2 s MDC DLC CRDL Qual Analysis Units Analysis 

Date/Time
Analysis 

Technician
Tracer/Chem 

Recovery

Ac-228 0.417 0.184 0.256 0.128 0.5 pCi/g 11/15/19 12:02 EEC N/A

Am-241 -0.003 0.205 0.160 0.080 NP U pCi/g 11/15/19 12:02 EEC N/A

Bi-212 0.168 0.310 0.535 0.268 NP U pCi/g 11/15/19 12:02 EEC N/A

Bi-214 0.644 0.141 0.121 0.061 NP pCi/g 11/15/19 12:02 EEC N/A

Co-60 -0.008 0.228 0.098 0.049 NP U pCi/g 11/15/19 12:02 EEC N/A

Cs-137 -0.009 0.054 0.068 0.034 0.07 U pCi/g 11/15/19 12:02 EEC N/A

Eu-152 0.031 0.066 0.273 0.137 NP U pCi/g 11/15/19 12:02 EEC N/A

Eu-154 0.004 0.010 0.095 0.047 NP U pCi/g 11/15/19 12:02 EEC N/A

K-40 5.784 1.311 1.160 0.580 NP pCi/g 11/15/19 12:02 EEC N/A

Pa-234 0.052 0.068 0.117 0.059 NP U pCi/g 11/15/19 12:02 EEC N/A

Pb-210 0.124 0.885 1.610 0.805 NP U pCi/g 11/15/19 12:02 EEC N/A

Pb-214 0.491 0.118 0.146 0.073 NP pCi/g 11/15/19 12:02 EEC N/A

Ra-226 0.644 0.141 0.121 0.061 0.4 pCi/g 11/15/19 12:02 EEC N/A

Th-232 0.417 0.184 0.256 0.128 NP pCi/g 11/15/19 12:02 EEC N/A

Th-234 1.141 0.608 1.340 0.670 NP U pCi/g 11/15/19 12:02 EEC N/A

Tl-208 0.145 0.049 0.046 0.023 NP * pCi/g 11/15/19 12:02 EEC N/A

U-235 0.173 0.195 0.326 0.163 NP U pCi/g 11/15/19 12:02 EEC N/A

Radiochemistry

2609 North River Road ● Port Allen, Louisiana 70767

1 (800) 401-4277  ●  FAX (225) 381-2996

ARS Sample Delivery Group:

Client Sample ID:

Sample Collection Date:

Sample Matrix:

Percent Solids:

ARS1-19-02946

01-PCT-001-19

10/22/19 15:22

Soil/Solid/Sludge

99.4%

ARS1-19-02946-019

10/23/19

11/19/19

Request or PO Number:

ARS Sample ID:

Date Received:

Report Date:
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Analysis Method: ARS-007/EPA 901.1 Mod

Analysis
 Description

Analysis 
Results CSU +/- 2 s MDC DLC CRDL Qual Analysis Units Analysis 

Date/Time
Analysis 

Technician
Tracer/Chem 

Recovery

Ac-228 0.459 0.143 0.153 0.077 0.5 pCi/g 11/15/19 12:34 EEC N/A

Am-241 0.036 0.065 0.109 0.055 NP U pCi/g 11/15/19 12:34 EEC N/A

Bi-212 0.143 0.270 0.492 0.246 NP U pCi/g 11/15/19 12:34 EEC N/A

Bi-214 0.516 0.136 0.139 0.070 NP pCi/g 11/15/19 12:34 EEC N/A

Co-60 0.016 0.043 0.076 0.038 NP U pCi/g 11/15/19 12:34 EEC N/A

Cs-137 -0.001 4.043 0.059 0.029 0.07 U pCi/g 11/15/19 12:34 EEC N/A

Eu-152 0.041 0.077 0.230 0.115 NP U pCi/g 11/15/19 12:34 EEC N/A

Eu-154 0.016 0.069 0.078 0.039 NP U pCi/g 11/15/19 12:34 EEC N/A

K-40 10.567 1.442 0.370 0.185 NP pCi/g 11/15/19 12:34 EEC N/A

Pa-234 0.065 0.069 0.131 0.066 NP U pCi/g 11/15/19 12:34 EEC N/A

Pb-210 -0.012 0.966 1.710 0.855 NP U pCi/g 11/15/19 12:34 EEC N/A

Pb-214 0.399 0.102 0.121 0.061 NP pCi/g 11/15/19 12:34 EEC N/A

Ra-226 0.516 0.136 0.139 0.070 0.4 pCi/g 11/15/19 12:34 EEC N/A

Th-232 0.459 0.143 0.153 0.077 NP pCi/g 11/15/19 12:34 EEC N/A

Th-234 0.617 0.622 1.400 0.700 NP U pCi/g 11/15/19 12:34 EEC N/A

Tl-208 0.100 0.055 0.065 0.033 NP * pCi/g 11/15/19 12:34 EEC N/A

U-235 0.084 0.120 0.319 0.160 NP U pCi/g 11/15/19 12:34 EEC N/A

Radiochemistry

2609 North River Road ● Port Allen, Louisiana 70767

1 (800) 401-4277  ●  FAX (225) 381-2996

ARS Sample Delivery Group:

Client Sample ID:

Sample Collection Date:

Sample Matrix:

Percent Solids:

ARS1-19-02946

01-PCT-001-20

10/22/19 15:16

Soil/Solid/Sludge

99.4%

ARS1-19-02946-020

10/23/19

11/19/19

Request or PO Number:

ARS Sample ID:

Date Received:

Report Date:
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Analysis Method: ARS-007/EPA 901.1 Mod

Analysis
 Description

Analysis 
Results CSU +/- 2 s MDC DLC CRDL Qual Analysis Units Analysis 

Date/Time
Analysis 

Technician
Tracer/Chem 

Recovery

Ac-228 0.200 0.148 0.251 0.126 0.5 U pCi/g 11/15/19 12:33 EEC N/A

Am-241 -0.008 0.970 0.129 0.065 NP U pCi/g 11/15/19 12:33 EEC N/A

Bi-212 0.269 0.345 0.464 0.232 NP U* pCi/g 11/15/19 12:33 EEC N/A

Bi-214 0.383 0.125 0.147 0.074 NP pCi/g 11/15/19 12:33 EEC N/A

Co-60 -0.005 0.210 0.133 0.067 NP U pCi/g 11/15/19 12:33 EEC N/A

Cs-137 0.021 0.037 0.064 0.032 0.07 U pCi/g 11/15/19 12:33 EEC N/A

Eu-152 0.050 0.057 0.278 0.139 NP U pCi/g 11/15/19 12:33 EEC N/A

Eu-154 0.056 0.071 0.087 0.043 NP U pCi/g 11/15/19 12:33 EEC N/A

K-40 5.788 1.198 1.070 0.535 NP pCi/g 11/15/19 12:33 EEC N/A

Pa-234 0.031 0.051 0.136 0.068 NP U pCi/g 11/15/19 12:33 EEC N/A

Pb-210 0.514 1.005 1.750 0.875 NP U pCi/g 11/15/19 12:33 EEC N/A

Pb-214 0.479 0.136 0.128 0.064 NP pCi/g 11/15/19 12:33 EEC N/A

Ra-226 0.383 0.125 0.147 0.074 0.4 pCi/g 11/15/19 12:33 EEC N/A

Th-232 0.200 0.148 0.251 0.126 NP U pCi/g 11/15/19 12:33 EEC N/A

Th-234 0.586 0.506 1.540 0.770 NP U pCi/g 11/15/19 12:33 EEC N/A

Tl-208 0.126 0.048 0.049 0.025 NP pCi/g 11/15/19 12:33 EEC N/A

U-235 0.050 0.135 0.221 0.111 NP U pCi/g 11/15/19 12:33 EEC N/A

Radiochemistry

2609 North River Road ● Port Allen, Louisiana 70767

1 (800) 401-4277  ●  FAX (225) 381-2996

ARS Sample Delivery Group:

Client Sample ID:

Sample Collection Date:

Sample Matrix:

Percent Solids:

ARS1-19-02946

01-PCT-001-21

10/22/19 15:18

Soil/Solid/Sludge

99.4%

ARS1-19-02946-021

10/23/19

11/19/19

Request or PO Number:

ARS Sample ID:

Date Received:

Report Date:
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Analysis Method: ARS-007/EPA 901.1 Mod

Analysis
 Description

Analysis 
Results CSU +/- 2 s MDC DLC CRDL Qual Analysis Units Analysis 

Date/Time
Analysis 

Technician
Tracer/Chem 

Recovery

Ac-228 0.953 0.197 0.192 0.096 0.5 pCi/g 11/15/19 13:37 EEC N/A

Am-241 0.031 0.075 0.125 0.063 NP U pCi/g 11/15/19 13:37 EEC N/A

Bi-212 0.799 0.294 0.309 0.155 NP * pCi/g 11/15/19 13:37 EEC N/A

Bi-214 0.701 0.128 0.123 0.062 NP pCi/g 11/15/19 13:37 EEC N/A

Co-60 0.025 0.039 0.066 0.033 NP U pCi/g 11/15/19 13:37 EEC N/A

Cs-137 -0.011 0.047 0.061 0.030 0.07 U pCi/g 11/15/19 13:37 EEC N/A

Eu-152 0.015 0.044 0.207 0.104 NP U pCi/g 11/15/19 13:37 EEC N/A

Eu-154 0.054 0.070 0.060 0.030 NP U pCi/g 11/15/19 13:37 EEC N/A

K-40 17.637 1.732 0.680 0.340 NP pCi/g 11/15/19 13:37 EEC N/A

Pa-234 0.060 0.119 0.131 0.066 NP U pCi/g 11/15/19 13:37 EEC N/A

Pb-210 0.417 0.789 1.270 0.635 NP U pCi/g 11/15/19 13:37 EEC N/A

Pb-214 0.883 0.150 0.124 0.062 NP pCi/g 11/15/19 13:37 EEC N/A

Ra-226 0.701 0.128 0.123 0.062 0.4 pCi/g 11/15/19 13:37 EEC N/A

Th-232 0.953 0.197 0.192 0.096 NP pCi/g 11/15/19 13:37 EEC N/A

Th-234 0.822 0.555 1.130 0.565 NP U pCi/g 11/15/19 13:37 EEC N/A

Tl-208 0.356 0.065 0.057 0.029 NP pCi/g 11/15/19 13:37 EEC N/A

U-235 0.198 0.191 0.298 0.149 NP U pCi/g 11/15/19 13:37 EEC N/A

Radiochemistry

2609 North River Road ● Port Allen, Louisiana 70767

1 (800) 401-4277  ●  FAX (225) 381-2996

ARS Sample Delivery Group:

Client Sample ID:

Sample Collection Date:

Sample Matrix:

Percent Solids:

ARS1-19-02946

01-PCT-001-22

10/22/19 15:24

Soil/Solid/Sludge

99.4%

ARS1-19-02946-022

10/23/19

11/19/19

Request or PO Number:

ARS Sample ID:

Date Received:

Report Date:
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Analysis Method: ARS-007/EPA 901.1 Mod

Analysis
 Description

Analysis 
Results CSU +/- 2 s MDC DLC CRDL Qual Analysis Units Analysis 

Date/Time
Analysis 

Technician
Tracer/Chem 

Recovery

Ac-228 1.247 0.175 0.186 0.093 0.5 pCi/g 11/18/19 9:34 EEC N/A

Am-241 0.038 0.082 0.138 0.069 NP U pCi/g 11/18/19 9:34 EEC N/A

Bi-212 1.132 0.407 0.421 0.211 NP * pCi/g 11/18/19 9:34 EEC N/A

Bi-214 1.138 0.165 0.140 0.070 NP pCi/g 11/18/19 9:34 EEC N/A

Co-60 -0.002 0.090 0.070 0.035 NP U pCi/g 11/18/19 9:34 EEC N/A

Cs-137 -0.001 0.251 0.068 0.034 0.07 U pCi/g 11/18/19 9:34 EEC N/A

Eu-152 0.093 0.077 0.227 0.114 NP U pCi/g 11/18/19 9:34 EEC N/A

Eu-154 0.020 0.058 0.076 0.038 NP U pCi/g 11/18/19 9:34 EEC N/A

K-40 11.026 1.368 0.813 0.407 NP pCi/g 11/18/19 9:34 EEC N/A

Pa-234 0.092 0.150 0.154 0.077 NP U pCi/g 11/18/19 9:34 EEC N/A

Pb-210 0.712 0.941 1.590 0.795 NP U pCi/g 11/18/19 9:34 EEC N/A

Pb-214 1.199 0.179 0.133 0.067 NP pCi/g 11/18/19 9:34 EEC N/A

Ra-226 1.138 0.165 0.140 0.070 0.4 pCi/g 11/18/19 9:34 EEC N/A

Th-232 1.247 0.175 0.186 0.093 NP pCi/g 11/18/19 9:34 EEC N/A

Th-234 1.061 0.612 1.290 0.645 NP U pCi/g 11/18/19 9:34 EEC N/A

Tl-208 0.423 0.067 0.055 0.027 NP pCi/g 11/18/19 9:34 EEC N/A

U-235 0.165 0.216 0.357 0.179 NP U pCi/g 11/18/19 9:34 EEC N/A

Analysis Method: ARS-032/Eichrom SRW-01 & EPA 905.0

Analysis
 Description

Analysis 
Results CSU +/- 2 s MDC DLC CRDL Qual Analysis Units Analysis 

Date/Time
Analysis 

Technician
Tracer/Chem 

Recovery

SR-TOT -0.056 0.081 0.153 0.071 0.2 U pCi/g 11/08/19 9:32 GRIDER 81%

Radiochemistry

2609 North River Road ● Port Allen, Louisiana 70767

1 (800) 401-4277  ●  FAX (225) 381-2996

ARS Sample Delivery Group:

Client Sample ID:

Sample Collection Date:

Sample Matrix:

Percent Solids:

ARS1-19-02946

01-PCT-001-23

10/22/19 15:24

Soil/Solid/Sludge

99.4%

ARS1-19-02946-023

10/23/19

11/19/19

Request or PO Number:

ARS Sample ID:

Date Received:

Report Date:

ARS1-19-02946 Page 85 of 631



2609 North River Road ● Port Allen, Louisiana 70767

1 (800) 401-4277  ●  FAX (225) 381-2996

ARS Aleut Analytical, LLC
Analytical Reports

for

Gilbane Federal

Batch QCBatch QC
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Laboratory Control Sample Analysis 
Date 11/08/19 09:32 Analysis 

Technician GRIDER

Analysis Batch Sample ID QC Type Analyte Results CSU (2s) Expected Value LCS Rec (%) MDC

ARS1-B19-02227-01 LCS SR-TOT 20.800 3.157 20.845 99.8 0.372

Duplicate RER/DER/RPD Analysis 
Date 11/08/19 09:32 Analysis 

Technician GRIDER

Analyte Results LCS CSU LCS (2s) Results LCSD CSU LCSD (2s) RER DER RPD

SR-TOT 20.800 3.157 18.267 2.796 0.834 1.177 13.0

Duplicate RER/DER/RPD (Dup Sample) Analysis 
Date 11/08/19 09:32 Analysis 

Technician GRIDER

Analyte Results DO CSU DO (2s) Results DUP CSU DUP (2s) RER DER RPD

SR-TOT -0.056 0.081 0.007 0.084 0.757 1.070 257.8

Method Blank Analysis 
Date 11/08/19 09:32 Analysis 

Technician GRIDER

Analysis Batch Sample ID QC Type Analyte Results CSU (2s) MDC Qual

ARS1-B19-02227-03 MBL SR-TOT -0.076 0.205 0.383 U

Acceptable QC Performance Ranges
QC Sample Type Performance Items and Ranges

Laboratory Control Sample Recovery (%):  > 75 < 125

Matrix Spike Recovery (%):  > 60 < 140

Replicate Error Ratio (RER):  < 1

Duplicate Duplicate Error Ratio (DER):  < 3

Relative Percent Difference (RPD %):  ≤ 25

ARS1-19-02946

QC Results per Analytical Batch

Analytical Batch

SDG

Analysis

 Analysis Test Method

Analysis Code

Report Units

ARS1-B19-02227

Strontium-90 in (Soil, Sludge,  Biota, 
Sediment [SO, BI, VG])ARS-032/Eichrom SRW01,EPA 

905.0,905.0M,HASL 300 Sr-01-RC/Sr-02-RCGPC-SR90-SO

pCi/g
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Laboratory Control Sample Analysis 
Date 11/14/19 08:53 Analysis 

Technician EEC

Analysis Batch Sample ID QC Type Analyte Results CSU (2s) Expected Value LCS Rec (%) MDC

ARS1-B19-02271-01 LCS AM-241 2.078E+4 1.611E+3 2.275E+4 91.4 578.300

ARS1-B19-02271-01 LCS CO-60 4.145E+4 1.820E+3 4.279E+4 96.9 543.700

ARS1-B19-02271-01 LCS CS-137 3.517E+4 1.619E+3 3.545E+4 99.2 215.500

Duplicate RER/DER/RPD Analysis 
Date 11/14/19 09:04 Analysis 

Technician EEC

Analyte Results LCS CSU LCS (2s) Results LCSD CSU LCSD (2s) RER DER RPD

AM-241 2.078E+4 1.611E+3 2.051E+4 1.562E+3 0.169 0.239 1.3

CO-60 4.145E+4 1.820E+3 4.104E+4 1.792E+3 0.227 0.321 1.0

CS-137 3.517E+4 1.619E+3 3.623E+4 1.668E+3 0.636 0.899 3.0

Duplicate RER/DER/RPD (Dup Sample) Analysis 
Date 11/15/19 09:05 Analysis 

Technician EEC

Analyte Results DO CSU DO (2s) Results DUP CSU DUP (2s) RER DER RPD

AC-228 0.591 0.174 0.633 0.129 0.273 0.382 6.9

AM-241 0.023 0.071 0.023 0.075 0.001 0.002 0.4

BI-212 0.480 0.251 0.329 0.301 0.536 0.754 37.3

BI-214 0.473 0.104 0.579 0.126 0.900 1.268 20.2

CO-60 0.006 0.014 0.006 0.024 8.306E-5 1.134E-4 0.0

CS-137 0.006 0.032 0.006 0.027 0.004 0.006 1.9

EU-152 0.105 0.086 0.024 0.075 0.987 1.392 125.3

EU-154 0.025 0.068 0.045 0.056 0.319 0.450 58.0

K-40 10.336 1.238 10.119 1.247 0.171 0.242 2.1

PA-234 0.056 0.071 0.077 0.083 0.270 0.381 32.2

PB-210 0.604 0.788 0.342 0.702 0.344 0.486 55.3

PB-214 0.553 0.123 0.558 0.119 0.034 0.048 0.8

RA-226 0.473 0.104 0.579 0.126 0.900 1.268 20.2

TH-232 0.591 0.174 0.633 0.129 0.273 0.382 6.9

TH-234 1.065 0.677 0.957 0.502 0.180 0.252 10.7

TL-208 0.142 0.041 0.205 0.050 1.364 1.919 36.6

U-235 0.105 0.172 0.051 0.184 0.301 0.425 69.9

Acceptable QC Performance Ranges
QC Sample Type Performance Items and Ranges

Laboratory Control Sample Recovery (%):  > 75 < 125

Matrix Spike Recovery (%):  > 60 < 140

Replicate Error Ratio (RER):  < 1

Duplicate Duplicate Error Ratio (DER):  < 3

Relative Percent Difference (RPD %):  ≤ 25

ARS1-19-02946

QC Results per Analytical Batch

Analytical Batch

SDG

Analysis

 Analysis Test Method

Analysis Code

Report Units

ARS1-B19-02271

Gamma Spec - 21 Day Ingrowth  in (Soil, 
Sludge, Waste, Sediment,Biota [SO, BI, VG])ARS-007/EPA 901.1M

GAM-IG-SO

pCi/g
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Method Blank Analysis 
Date 11/14/19 08:52 Analysis 

Technician EEC

Analysis Batch Sample ID QC Type Analyte Results CSU (2s) MDC Qual

ARS1-B19-02271-03 MBL AC-228 3.498 51.020 104.000 U

ARS1-B19-02271-03 MBL AM-241 2.954 21.245 38.600 U

ARS1-B19-02271-03 MBL BI-212 -3.803 168.560 196.000 U

ARS1-B19-02271-03 MBL BI-214 -2.420 48.279 64.700 U

ARS1-B19-02271-03 MBL CO-60 -1.263 50.505 15.500 U

ARS1-B19-02271-03 MBL CS-137 -0.273 10.917 12.000 U

ARS1-B19-02271-03 MBL EU-152 -5.294 48.614 87.400 U

ARS1-B19-02271-03 MBL EU-154 -6.396 32.913 28.300 U

ARS1-B19-02271-03 MBL K-40 -7.050 187.840 357.000 U

ARS1-B19-02271-03 MBL PA-234 -3.274 84.737 43.500 U

ARS1-B19-02271-03 MBL PB-210 102.470 326.090 643.000 U

ARS1-B19-02271-03 MBL PB-214 -11.460 3.072E+3 56.700 U

ARS1-B19-02271-03 MBL RA-226 -2.420 48.279 64.700 U

ARS1-B19-02271-03 MBL TH-232 3.498 51.020 104.000 U

ARS1-B19-02271-03 MBL TH-234 220.730 130.780 484.000 U

ARS1-B19-02271-03 MBL TL-208 -4.732 56.320 34.100 U

ARS1-B19-02271-03 MBL U-235 24.295 56.776 103.000 U

ARS1-19-02946

QC Results per Analytical Batch

Analytical Batch

SDG

Analysis

 Analysis Test Method

Analysis Code

Report Units

ARS1-B19-02271

Gamma Spec - 21 Day Ingrowth  in (Soil, 
Sludge, Waste, Sediment,Biota [SO, BI, VG])ARS-007/EPA 901.1M

GAM-IG-SO

pCi/g
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Laboratory Control Sample Analysis 
Date 11/15/19 12:08 Analysis 

Technician EEC

Analysis Batch Sample ID QC Type Analyte Results CSU (2s) Expected Value LCS Rec (%) MDC

ARS1-B19-02272-01 LCS AM-241 2.032E+4 1.650E+3 2.275E+4 89.3 687.000

ARS1-B19-02272-01 LCS CO-60 4.131E+4 1.917E+3 4.279E+4 96.5 629.200

ARS1-B19-02272-01 LCS CS-137 3.581E+4 1.693E+3 3.545E+4 101.0 362.200

Duplicate RER/DER/RPD Analysis 
Date 11/15/19 12:19 Analysis 

Technician EEC

Analyte Results LCS CSU LCS (2s) Results LCSD CSU LCSD (2s) RER DER RPD

AM-241 2.032E+4 1.650E+3 2.097E+4 1.681E+3 0.381 0.539 3.1

CO-60 4.131E+4 1.917E+3 4.065E+4 1.866E+3 0.342 0.484 1.6

CS-137 3.581E+4 1.693E+3 3.565E+4 1.666E+3 0.095 0.134 0.5

Duplicate RER/DER/RPD (Dup Sample) Analysis 
Date 11/15/19 13:23 Analysis 

Technician EEC

Analyte Results DO CSU DO (2s) Results DUP CSU DUP (2s) RER DER RPD

AC-228 0.953 0.197 0.876 0.197 0.380 0.538 8.4

AM-241 0.031 0.075 -0.009 0.215 0.273 0.347 365.3

BI-212 0.799 0.294 0.566 0.349 0.711 1.002 34.2

BI-214 0.701 0.128 0.824 0.171 0.807 1.130 16.2

CO-60 0.025 0.039 0.001 0.017 0.823 1.081 181.1

CS-137 -0.011 0.047 0.013 0.036 0.554 0.777 2978.6

EU-152 0.015 0.044 0.049 0.077 0.556 0.759 107.2

EU-154 0.054 0.070 0.010 0.037 0.823 1.114 140.2

K-40 17.637 1.732 17.205 1.936 0.231 0.326 2.5

PA-234 0.060 0.119 0.073 0.080 0.131 0.182 19.9

PB-210 0.417 0.789 0.097 1.073 0.337 0.471 124.7

PB-214 0.883 0.150 0.835 0.142 0.321 0.454 5.6

RA-226 0.701 0.128 0.824 0.171 0.807 1.130 16.2

TH-232 0.953 0.197 0.876 0.197 0.380 0.538 8.4

TH-234 0.822 0.555 1.086 0.711 0.409 0.573 27.7

TL-208 0.356 0.065 0.346 0.070 0.142 0.201 2.8

U-235 0.198 0.191 0.054 0.224 0.679 0.958 114.3

Acceptable QC Performance Ranges
QC Sample Type Performance Items and Ranges

Laboratory Control Sample Recovery (%):  > 75 < 125

Matrix Spike Recovery (%):  > 60 < 140

Replicate Error Ratio (RER):  < 1

Duplicate Duplicate Error Ratio (DER):  < 3

Relative Percent Difference (RPD %):  ≤ 25

ARS1-19-02946

QC Results per Analytical Batch

Analytical Batch

SDG

Analysis

 Analysis Test Method

Analysis Code

Report Units

ARS1-B19-02272

Gamma Spec - 21 Day Ingrowth  in (Soil, 
Sludge, Waste, Sediment,Biota [SO, BI, VG])ARS-007/EPA 901.1M

GAM-IG-SO

pCi/g
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Method Blank Analysis 
Date 11/15/19 13:58 Analysis 

Technician EEC

Analysis Batch Sample ID QC Type Analyte Results CSU (2s) MDC Qual

ARS1-B19-02272-03 MBL AC-228 13.166 51.691 101.000 U

ARS1-B19-02272-03 MBL AM-241 2.806 21.107 38.400 U

ARS1-B19-02272-03 MBL BI-212 -22.252 471.400 231.000 U

ARS1-B19-02272-03 MBL BI-214 16.428 36.153 70.200 U

ARS1-B19-02272-03 MBL CO-60 -1.255 50.183 74.600 U

ARS1-B19-02272-03 MBL CS-137 -6.303 20.559 33.900 U

ARS1-B19-02272-03 MBL EU-152 20.538 38.173 77.300 U

ARS1-B19-02272-03 MBL EU-154 13.107 31.684 32.300 U

ARS1-B19-02272-03 MBL K-40 13.658 199.190 413.000 U

ARS1-B19-02272-03 MBL PA-234 27.211 33.531 49.100 U

ARS1-B19-02272-03 MBL PB-210 2.687 302.490 648.000 U

ARS1-B19-02272-03 MBL PB-214 3.711 29.742 57.700 U

ARS1-B19-02272-03 MBL RA-226 16.428 36.153 70.200 U

ARS1-B19-02272-03 MBL TH-232 13.166 51.691 101.000 U

ARS1-B19-02272-03 MBL TH-234 238.200 188.910 453.000 U

ARS1-B19-02272-03 MBL TL-208 0.639 2.190 35.700 U

ARS1-B19-02272-03 MBL U-235 19.489 71.526 111.000 U

ARS1-19-02946

QC Results per Analytical Batch

Analytical Batch

SDG

Analysis

 Analysis Test Method

Analysis Code

Report Units

ARS1-B19-02272

Gamma Spec - 21 Day Ingrowth  in (Soil, 
Sludge, Waste, Sediment,Biota [SO, BI, VG])ARS-007/EPA 901.1M

GAM-IG-SO

pCi/g
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SDG:

Facility:

Guidance Document:

Event:

Data Review Contractor:

Data Review Level:

Project Manager:

Date Submitted:

Parcel C Building 211 & 253

211 & 253 Post-Excavation Trench Units

19-02946

FINAL SAMPLING AND ANALYSIS PLAN Parcel C Buildings 211 and 253 

Radiological Remediation, Hunters Point Naval Shipyard, San Francisco, 

California (Gilbane Federal, 2019)

Gilbane Federal

Brett Womack

ARS ALEUT ANALYTICAL (AAA), PORT ALLEN, LA

Laboratory Data Consultants, Inc.

S4VEM / S2BVEM

Christina Rink-Ashdown, Inorganic Chemist/Project Manager

Allie Jefferson, Chemist

January 21, 2020

Primary Data Reviewer:

Field Sample ID Lab Sample ID Matrix Type/Type Code E
90

1.
1

E
90

5.
0

01-PCT-001-01 ARS1-19-02946-001 Solid Field Sample/N X

01-PCT-001-02 ARS1-19-02946-002 Solid Field Sample/N X

01-PCT-001-03 ARS1-19-02946-003 Solid Field Sample/N X

01-PCT-001-04 ARS1-19-02946-004 Solid Field Sample/N X

01-PCT-001-05 ARS1-19-02946-005 Solid Field Sample/N X

01-PCT-001-06 ARS1-19-02946-006 Solid Field Sample/N X

01-PCT-001-07 ARS1-19-02946-007 Solid Field Sample/N X

01-PCT-001-08 ARS1-19-02946-008 Solid Field Sample/N X

01-PCT-001-09 ARS1-19-02946-009 Solid Field Sample/N X

01-PCT-001-10 ARS1-19-02946-010 Solid Field Sample/N X

01-PCT-001-11 ARS1-19-02946-011 Solid Field Sample/N X

01-PCT-001-12 ARS1-19-02946-012 Solid Field Sample/N X

01-PCT-001-13 ARS1-19-02946-013 Solid Field Sample/N X

01-PCT-001-14 ARS1-19-02946-014 Solid Field Sample/N X

01-PCT-001-15 ARS1-19-02946-015 Solid Field Sample/N X X

01-PCT-001-16 ARS1-19-02946-016 Solid Field Sample/N X

01-PCT-001-17 ARS1-19-02946-017 Solid Field Sample/N X

01-PCT-001-18 ARS1-19-02946-018 Solid Field Sample/N X X

01-PCT-001-19 ARS1-19-02946-019 Solid Field Sample/N X

Second Reviewer:

Contract Laboratory(ies):

Prime Contractor:

eQAPP Version:  eQAPP_HNTRS-HNTRS-J310000100-PHASE.000000 (not approved)
ENV.ADR
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Field Sample ID Lab Sample ID Matrix Type/Type Code E
90

1.
1

E
90

5.
0

01-PCT-001-20 ARS1-19-02946-020 Solid Field Sample/N X

01-PCT-001-21 ARS1-19-02946-021 Solid Field Sample/N X

01-PCT-001-22 ARS1-19-02946-022 Solid Field Sample/N X

01-PCT-001-23 ARS1-19-02946-023 Solid Field Sample/N X X

eQAPP Version:  eQAPP_HNTRS-HNTRS-J310000100-PHASE.000000 (not approved)
ENV.ADR
January 21, 2020 Page 2 of 10
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This report assesses the analytical data quality associated with the analyses listed on the preceding cover 
page at S4VEM data validation level. This assessment has been made through a combination of automated 
data review (ADR) and supplemental manual review, the details of which are described below. The approach 
taken in the review of this data set is consistent with the requirements contained in the FINAL SAMPLING AND 
ANALYSIS PLAN Parcel C Buildings 211 and 253 Radiological Remediation, Hunters Point Naval Shipyard, 
San Francisco, California (Gilbane Federal, 2019) and the additional guidance documents incorporated by 
reference to the extent possible. Where definitive guidance is not provided, results have been evaluated in a 
conservative manner using professional judgment.

Sample collection was managed and directed by Gilbane Federal; analyses were performed by ARS ALEUT 
ANALYTICAL (AAA), PORT ALLEN, LA and were reported under sample delivery group (SDG) 19-02946. 
Data have been evaluated electronically based on electronic data deliverables (EDDs) provided by the 
laboratory, and hard copy data summary forms have also been reviewed during this effort and compared to the 
automated review output by the reviewers whose signatures appear on the following page. Findings based on 
the automated data submission and manual data verification processes are detailed in the ADR narrative and 
throughout this report.

All quality control (QC) elements associated with this SDG have been reviewed by a project chemist in 
accordance with the requirements defined for the project. This review is documented in the attached Data 
Review Checklists. The QC elements listed below were supported by the electronic deliverable and were 
evaluated using ADR processes. 

Results of the ADR process were subsequently reviewed and updated as applicable by the data review 
chemists identified on the signature page. Quality control elements that were not included in the electronic 
deliverable were reviewed manually and findings are documented within this report. Summaries of findings 
and associated qualified results are documented throughout this report. 

A total of 0 results (0.00%) out of the 394 results (sample and field QC samples) reported are qualified based 
on review and 0 results (0.00%) have been rejected or deemed a serious deficiency. Trace values, defined as 
results that are qualified as estimated because they fall between the detection limit and the reporting limit/limit 
of quantitation, are not counted as qualified results in the above count. The qualified results are detailed 
throughout this report and discussed in the narrative below, where appropriate.

Blank - Negative

Lab Blank

Lab Replicate RPD

LCS Recovery

Prep Hold Time

Test Hold Time

eQAPP Version:  eQAPP_HNTRS-HNTRS-J310000100-PHASE.000000 (not approved)
ENV.ADR
January 21, 2020 Page 3 of 10
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Analytical Method Data Reviewer Comment

E901.1 20% of the samples underwent Stage 4 validation.  The remainder of the samples 
underwent Stage 2B validation.  The samples that were randomly selected for Stage 4 
validation are 01-PCT-001-11, 01-PCT-001-12, 01-PCT-001-13, 01-PCT-001-14, and 01-
PCT-001-15.  

E905.0 20% of the samples underwent Stage 4 validation.  The remainder of the samples 
underwent Stage 2B validation.  The sample that was randomly selected for Stage 4 
validation was 01-PCT-001-15.  

Narrative Comments

Reviewed by Christina Rink-Ashdown, Inorganic Chemist/Project 
Manager, Laboratory Data Consultants, Inc.

January 21, 2020

Reviewed by Allie Jefferson, Chemist, Laboratory Data 
Consultants, Inc.

January 21, 2020

As the First Reviewer, I certify that I have performed a data review process in accordance with the 
requirements of the project guidance document, and have compared the electronic data to the laboratory's 
hard copy report and have verified the consistency of a minimum of 10% of the reported sample results and 
method quality control data between the two deliverables.

As the Second Reviewer, I certify that I have performed a quality assurance review of the report generated 
by the First Reviewer.

eQAPP Version:  eQAPP_HNTRS-HNTRS-J310000100-PHASE.000000 (not approved)
ENV.ADR
January 21, 2020 Page 4 of 10
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 No Outliers were associated with this sample delivery group.

Qualified Results

 No results associated with this  sample delivery group required qualification.

Results with Modified Qualifiers

 No qualifiers associated with this sample delivery group were modified manually.

Reason Code Definitions

Code Definition

Flag Code and Definitions

Flag Definition

U Undetected: The analyte was analyzed for, but not detected.

UJ The analyte was not detected; however, the result is estimated due to discrepancies in meeting certain analyte-specific 
quality control criteria.

J Estimated: The analyte was positively identified, the quantitation is an estimation due to discrepancies in meeting certain 
analyte-specific quality control criteria.

R The data are rejected due to deficiencies in meeting QC criteria and may not be used for decision making.

X

The sample results (including non-detects) were affected by serious deficiencies in the ability to analyze the sample and to 
meet published method and project quality control criteria. The presence or absence of the analyte cannot be substantiated 
by the data provided. Acceptance or rejection of the data should be decided by the project team (which should include a 
project chemist), but exclusion of the data is recommended.

B Blank contamination: The analyte was found in an associated blank above one half the RL, as well as in the sample.

UB The analyte was also detected in an associated laboratory or field blank at a concentration comparable to the concentration in 
the sample.  The reported result has been requalified as not detected.

eQAPP Version:  eQAPP_HNTRS-HNTRS-J310000100-PHASE.000000 (not approved)
ENV.ADR
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Review Questions

Method: E901.1 (Gamma Emitting Radionuclides in Drinking Water)

Review Questions Yes No NA Comment

Sampling/Login:  COC - Custody Trail? •

Sampling/Login:  COC - Temperature/Condition? •

Sampling/Login:  COC - Receipt anomalies? •

Sampling/Login:  COC - Sample/Methods checked? •

Sampling/Login:  Case Narratives - Anomalies (DQFs)? •

Sampling/Login:  Samples - Collection date? •

ICAL:  Calibration - Verification source when calculated 
with the new efficiency must be +- 10% of known value? •

ICAL:  Full Width at the Half Maximum (FWHM) < +- 2 
sigma or FWHM <= 3.0 keV at 1332 KeV or reference 
manufactures specifications?

•

ICAL:  Peak Shape - FWHM difference < 0.5 keV for 
selected peaks – one low end (ie: 241Am), one middle (ie: 
60Co) and one high (ie: 137Cs) 

•

ICAL:  Background - Monthly - Long count and Daily - 
Short count  +- 3 sigma of measured population. •

ICAL:  Background counting time was equal to or longer 
than sample counting time? •

CCV:  Daily Verification -  Verfication +- 3 sigma? •

Analysis:  Samples - Extraction date? •

Analysis:  Samples - Analysis date? •

Analysis:  Samples - Holding time? •

Analysis:  Samples - Batching? •

Analysis:  Samples - Lab qualifiers? •

Analysis:  Blank - Method blank <MDA? •

Analysis:  Blank - Equipment blank <MDA? •

Analysis:  Precision/Accuracy - MS/MSD.  Verify by 
calculation? •

Analysis:  Precision/Accuracy - LCS/LCSD (75-125%).  
Verify by calculation? •

Analysis:  Precision/Accuracy - Laboratory Duplicates (Act. 
< 5*MDC then RPD < 100%, Act. > 5*MDC then < 
20%RPD)?

•

Analysis:  Quantitation - PQLs (Lab RL < Project RL)? •

Analysis:  Quantitation - Sample Uncertainty (Negative 
results less than 2X TPU flagged "U", >2X TPU flagged 
"UJ"? 

•

Analysis:  Quantitation - MDA < required detection limit 
(RDL).  Formula 3.5 * CSU <= RDL?  If this is not true 
then:  If the result is less than Lc and the result plus 1.65 
times its uncertainty is greater than the action level,it shall 
be qualified as (J/UJ).

•

Analysis:  Quantitation - Dectability - Verify by calculation 
each analyte's detectability. One sample results at or 
below the Lc, estimate the Lc by multiplying the CSU by 
1.65.

•

Analysis:  Quantitation - Dilution Factor? •

Analysis:  Quantitation - Verify the raw spectral data and/or 
peak search and identification reports were included in the 
results.

•

eQAPP Version:  eQAPP_HNTRS-HNTRS-J310000100-PHASE.000000 (not approved)
ENV.ADR
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Review Questions

Method: E901.1 (Gamma Emitting Radionuclides in Drinking Water)

Review Questions Yes No NA Comment

Analysis:  Quantitation - Review raw spectral data for 
potential errors, including but not limited to: 
misidentification of peaks, nonlinear energy response or 
skewed spectral peak positions, and unresolved 
overlapping peak interference.

•

Analysis:  Quantitation - Review the resolution and 
centroid position of peak associated with radio tracer 
(alpha spectroscopy).

•

Analysis:  Quantitation - Verify raw data and calculations 
used in developing the results, MDA, and CSU were 
included in the results.

•

Analysis:  Quantitation - Review by calculation a subset of 
the quantitation calculations (10% of target analytes or as 
otherwise stipulated in the approved SAP).

•

Analysis:  Field Duplicates - RPD in criteria? •

eQAPP Version:  eQAPP_HNTRS-HNTRS-J310000100-PHASE.000000 (not approved)
ENV.ADR
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Review Questions

Method: E905.0 (Radioactive Strontium in Drinking Water)

Review Questions Yes No NA Comment

Sampling/Login:  COC - Custody Trail? •

Sampling/Login:  COC - Temperature/Condition? •

Sampling/Login:  COC - Receipt anomalies? •

Sampling/Login:  COC - Sample/Methods checked? •

Sampling/Login:  Case Narratives - Anomalies (DQFs)? •

Sampling/Login:  Samples - Collection date? •

ICAL:  Calibration - Verfication source when calculated 
with the new efficiency must be +- 25% of known value? •

ICAL:  Background frequency performed at required 
interval? •

ICAL:  Daily (short count) Weekly (long count) Verification - 
 Background Check +- 3 sigma •

ICAL:  Background updated upon instrument/operational 
change? •

ICAL:  Background counting time was equal to or longer 
than sample counting time? •

CCV:  Daily Verification -  Efficiency Check +- 3 sigma •

Analysis:  Samples - Extraction date? •

Analysis:  Samples - Analysis date? •

Analysis:  Samples - Holding time? •

Analysis:  Samples - Batching? •

Analysis:  Samples - Lab qualifiers? •

Analysis:  Blank - Method blank <MDA? •

Analysis:  Blank - Equipment blank <MDA? •

Analysis:  Precision/Accuracy - MS/MSD.  Verify by 
calculation? •

Analysis:  Precision/Accuracy - LCS/LCSD (75-125%).  
Verify by calculation? •

Analysis:  Precision/Accuracy - Tracers/Carriers (25-
125%).  Verify by calculation? •

Analysis:  Precision/Accuracy - Laboratory Duplicates (Act. 
< 5*MDC then RPD < 100%, Act. > 5*MDC then < 
20%RPD or RER <= 3)?

•

Analysis:  Quantitation - PQLs (Lab RL < Project RL)? •

Analysis:  Quantitation - Sample Uncertainty (Negative 
results less than 2X TPU flagged "U", >2X TPU flagged 
"UJ"? 

•

Analysis:  Quantitation - MDA < required detection limit 
(RDL).  Formula 3.5 * CSU <= RDL?  If this is not true 
then:  If the result is less than Lc and the result plus 1.65 
times its uncertainty is greater than the action level,it shall 
be qualified as (J/UJ).

•

Analysis:  Quantitation - Dectability - Verify by calculation 
each analyte's detectability. One sample results at or 
below the Lc, estimate the Lc by multiplying the CSU by 
1.65.

•

Analysis:  Quantitation - Dilution Factor? •

Analysis:  Quantitation - Verify the raw spectral data and/or 
peak search and identification reports were included in the 
results.

•

eQAPP Version:  eQAPP_HNTRS-HNTRS-J310000100-PHASE.000000 (not approved)
ENV.ADR
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Review Questions

Method: E905.0 (Radioactive Strontium in Drinking Water)

Review Questions Yes No NA Comment

Analysis:  Quantitation - Review raw spectral data for 
potential errors, including but not limited to: 
misidentification of peaks, nonlinear energy response or 
skewed spectral peak positions, and unresolved 
overlapping peak interference.

•

Analysis:  Quantitation - Review the resolution and 
centroid position of peak associated with radio tracer 
(alpha spectroscopy).

•

Analysis:  Quantitation - Verify raw data and calculations 
used in developing the results, MDA, and CSU were 
included in the results.

•

Analysis:  Quantitation - Review by calculation a subset of 
the quantitation calculations (10% of target analytes or as 
otherwise stipulated in the approved SAP).

•

Analysis:  Field Duplicates - RPD in criteria? •

eQAPP Version:  eQAPP_HNTRS-HNTRS-J310000100-PHASE.000000 (not approved)
ENV.ADR
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  SURVEY UNIT DATA PACKAGE 

    
 

 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT 5 
TU 211-01 SSSD Reference Area Data 

(27 pages) 
  



SSSD Reference Area Data Summary

TU 211‐01

bolded = MDC VALUE (i.e., results below MDC; MDC value used for statistical calculations)

Sample ID Activity MDC Activity MDC Activity MDC Activity MDC

06NPBRA0‐001 0.0238 0.0238 0.498 0.0308 0.566 0.0785

06NPBRA0‐002 0.0182 0.0182 0.454 0.0294 0.611 0.0475

06NPBRA0‐003 0.0262 0.0262 0.598 0.0349 0.584 0.054

06NPBRA0‐004 0.0219 0.0219 0.331 0.0301 0.519 0.0551

06NPBRA0‐005 0.0173 0.0173 0.59 0.0233 0.702 0.0472 0.194 0.194

06NPBRA0‐006 0.0221 0.0221 0.6 0.0356 0.617 0.0586 0.194 0.194

06NPBRA0‐007 0.0199 0.0199 0.507 0.0378 0.6 0.0503

06NPBRA0‐008 0.0238 0.0238 0.426 0.0283 0.464 0.0709

06NPBRA0‐009 0.0194 0.0194 0.454 0.0315 0.501 0.0744

06NPBRA0‐010 0.0211 0.0211 0.554 0.0332 0.555 0.0404

06NPBRA0‐011 0.0243 0.0243 0.477 0.0352 0.604 0.0538

06NPBRA0‐012 0.0195 0.0195 0.48 0.0291 0.555 0.0552

06NPBRA0‐013 0.0179 0.0179 0.421 0.0419 0.515 0.0774

06NPBRA0‐014 0.0237 0.0237 0.41 0.0309 0.752 0.063

06NPBRA0‐015 0.0198 0.0198 0.559 0.047 0.495 0.0627

06NPBRA0‐016 0.0243 0.0243 0.495 0.0454 0.735 0.0644

06NPBRA0‐017 0.0207 0.0207 0.431 0.0339 0.416 0.035

06NPBRA0‐018 0.019 0.019 0.496 0.0297 0.462 0.0611

Sample Count 18 18 18 2

Samples > MDC 0 18 18 0

Minimum 0.017 0.017 0.331 0.023 0.416 0.035 0.194 0.194

Maximum 0.026 0.026 0.600 0.047 0.752 0.079 0.194 0.194

Mean 0.021 0.488 0.570 0.194

Median 0.0209 0.4875 0.5605 0.194

Std Deviation 0.003 0.073 0.093 0.000

Th‐232Cs‐137 Ra‐226 Sr‐90
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244070                        Location:        CT04                          
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440004.0004                 Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        06NPBRAO-001                  Received:        04/26/06                      
Lab ID:          244070-001                    Prepared:        04/26/06 12:00                
Matrix:          Soil                          Analyzed:        01/04/13 11:59                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   362 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196773                        Uncert. Units:   pCi/g                         
Sampled:         04/26/06 12:00                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0642 U         0.163          0.131             0.9    
Bismuth-212                          0.413            0.424          0.295                    
Bismuth-214                          0.498            0.0835         0.0308                   
Cesium-137                          -0.0101 U         0.0301         0.0238            0.07   
Cobalt-60                            0.0246 U b       0.0547         0.0411            0.03   
Europium-152                         0.121            0.101          0.0739            0.1    
Europium-154                         0.0324 U b       0.181          0.239             0.2    
Lead-212                             0.486            0.0698         0.0345                   
Lead-214                             0.560            0.0908         0.0393                   
Potassium-40                        10.7              1.02           0.285                    
Protactinium-234                     0.0434 U         0.107          0.0810                   
Radium-226 (By Bismuth-214)          0.498            0.0835         0.0308            0.2    
Thallium-208                         0.188            0.0421         0.0170                   
Thorium-232 (By Actinium-228)        0.566            0.117          0.0785            0.9    
Thorium-234                          0.703 U          0.564          1.06                     
Uranium-235                          0.0748 U         0.0373         0.133             0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244070                        Location:        CT04                          
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440004.0004                 Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        06NPBRAO-002                  Received:        04/26/06                      
Lab ID:          244070-002                    Prepared:        04/26/06 12:00                
Matrix:          Soil                          Analyzed:        01/04/13 12:02                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   365 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196773                        Uncert. Units:   pCi/g                         
Sampled:         04/26/06 12:00                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                         0.0261 U        0.132          0.107            0.9     
Bismuth-212                           0.680           0.381          0.225                    
Bismuth-214                           0.454           0.0822         0.0294                   
Cesium-137                           -0.00495 U       0.0229         0.0182           0.07    
Cobalt-60                             0 U b           0.0310         0.0436           0.03    
Europium-152                          0.0348 U        0.0436         0.0690           0.1     
Europium-154                          0.0209 U        0.117          0.194            0.2     
Lead-212                              0.470           0.0726         0.0362                   
Lead-214                              0.564           0.0892         0.0394                   
Potassium-40                          7.98            0.889          0.287                    
Protactinium-234                      0.0114 U        0.0230         0.0959                   
Radium-226 (By Bismuth-214)           0.454           0.0822         0.0294           0.2     
Thallium-208                          0.145           0.0342         0.0151                   
Thorium-232 (By Actinium-228)         0.611           0.137          0.0475           0.9     
Thorium-234                           0.572 U         0.660          1.08                     
Uranium-235                           0.0308 U        0.0229         0.136            0.18    

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       2.2



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244070                        Location:        CT04                          
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440004.0004                 Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        06NPBRAO-003                  Received:        04/26/06                      
Lab ID:          244070-003                    Prepared:        04/26/06 12:00                
Matrix:          Soil                          Analyzed:        01/04/13 12:59                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   372 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196773                        Uncert. Units:   pCi/g                         
Sampled:         04/26/06 12:00                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0 U              0.0979         0.119             0.9    
Bismuth-212                          0.456            0.350          0.243                    
Bismuth-214                          0.598            0.0991         0.0349                   
Cesium-137                          -0.00453 U        0.0323         0.0262            0.07   
Cobalt-60                           -0.0218 U b       0.109          0.0874            0.03   
Europium-152                         0.0983           0.103          0.0866            0.1    
Europium-154                         0.0769 U b       0.406          0.325             0.2    
Lead-212                             0.429            0.0733         0.0390                   
Lead-214                             0.560            0.103          0.0460                   
Potassium-40                        12.2              1.09           0.289                    
Protactinium-234                    -0.00675 U        0.0180         0.0976                   
Radium-226 (By Bismuth-214)          0.598            0.0991         0.0349            0.2    
Thallium-208                         0.172            0.0404         0.0180                   
Thorium-232 (By Actinium-228)        0.584            0.114          0.0540            0.9    
Thorium-234                          0.422 U          0.371          0.993                    
Uranium-235                          0.0442 U         0.0378         0.128             0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       3.2



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244070                        Location:        CT04                          
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440004.0004                 Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        06NPBRAO-004                  Received:        04/26/06                      
Lab ID:          244070-004                    Prepared:        04/26/06 12:00                
Matrix:          Soil                          Analyzed:        01/04/13 13:01                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   352 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196773                        Uncert. Units:   pCi/g                         
Sampled:         04/26/06 12:00                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.00983 U        0.160          0.131            0.9     
Bismuth-212                          0.731            0.366          0.170                    
Bismuth-214                          0.331            0.0710         0.0301                   
Cesium-137                           0.00396 U        0.0271         0.0219           0.07    
Cobalt-60                            0 U              0.0557         0.0119           0.03    
Europium-152                         0.0356 U         0.0969         0.0555           0.1     
Europium-154                         0.0514 U b       0.311          0.250            0.2     
Lead-212                             0.425            0.0675         0.0327                   
Lead-214                             0.453            0.0857         0.0423                   
Potassium-40                         8.99             0.930          0.265                    
Protactinium-234                     0.00753 U        0.0688         0.0896                   
Radium-226 (By Bismuth-214)          0.331            0.0710         0.0301           0.2     
Thallium-208                         0.154            0.0364         0.0152                   
Thorium-232 (By Actinium-228)        0.519            0.120          0.0551           0.9     
Thorium-234                          0.408 U          0.271          0.917                    
Uranium-235                          0.0615 U         0.0369         0.134            0.18    

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       4.2



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244070                        Location:        CT04                          
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440004.0004                 Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        06NPBRAO-005                  Received:        04/26/06                      
Lab ID:          244070-005                    Prepared:        04/26/06 12:00                
Matrix:          Soil                          Analyzed:        01/04/13 13:50                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   361 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196773                        Uncert. Units:   pCi/g                         
Sampled:         04/26/06 12:00                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.0483 U         0.125          0.100             0.9    
Bismuth-212                          0.642            0.504          0.282                    
Bismuth-214                          0.590            0.0877         0.0233                   
Cesium-137                          -0.000164 U       0.0211         0.0173            0.07   
Cobalt-60                           -0.0109 U b       0.0563         0.0448            0.03   
Europium-152                         0.0616 U         0.0870         0.0829            0.1    
Europium-154                         0.0723 U b       0.278          0.272             0.2    
Lead-212                             0.484            0.0719         0.0362                   
Lead-214                             0.605            0.0933         0.0420                   
Potassium-40                        12.3              1.07           0.264                    
Protactinium-234                    -0.0146 U         0.0470         0.0965                   
Radium-226 (By Bismuth-214)          0.590            0.0877         0.0233            0.2    
Thallium-208                         0.217            0.0450         0.0165                   
Thorium-232 (By Actinium-228)        0.702            0.134          0.0472            0.9    
Thorium-234                          0.463 U          0.293          1.11                     
Uranium-235                          0.0622 U         0.0561         0.136             0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       5.2



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244070                        Location:        CT04                          
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440004.0004                 Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        06NPBRAO-006                  Received:        04/26/06                      
Lab ID:          244070-006                    Prepared:        04/26/06 12:00                
Matrix:          Soil                          Analyzed:        01/04/13 13:52                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   350 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196773                        Uncert. Units:   pCi/g                         
Sampled:         04/26/06 12:00                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                       -0.0269 U          0.163         0.133             0.9    
Bismuth-212                          0.262 U           0.445         0.290                    
Bismuth-214                          0.600             0.0983        0.0356                   
Cesium-137                           0.000264 U        0.0268        0.0221            0.07   
Cobalt-60                            0.00675 U b       0.0234        0.0431            0.03   
Europium-152                         0.0321 U          0.0901        0.0656            0.1    
Europium-154                        -0.0125 U b        0.0258        0.279             0.2    
Lead-212                             0.546             0.0720        0.0336                   
Lead-214                             0.582             0.106         0.0514                   
Potassium-40                        12.1               1.11          0.308                    
Protactinium-234                     0.0109 U          0.0203        0.0961                   
Radium-226 (By Bismuth-214)          0.600             0.0983        0.0356            0.2    
Thallium-208                         0.196             0.0481        0.0218                   
Thorium-232 (By Actinium-228)        0.617             0.119         0.0586            0.9    
Thorium-234                          0.576 U           0.762         1.17                     
Uranium-235                          0.0617 U          0.0363        0.133             0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       6.2



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244070                        Location:        CT04                          
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440004.0004                 Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        06NPBRAO-007                  Received:        04/26/06                      
Lab ID:          244070-007                    Prepared:        04/26/06 12:00                
Matrix:          Soil                          Analyzed:        01/04/13 15:07                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   368 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196773                        Uncert. Units:   pCi/g                         
Sampled:         04/26/06 12:00                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                       -0.000767 U        0.137         0.113             0.9    
Bismuth-212                          0.430             0.349         0.244                    
Bismuth-214                          0.507             0.0961        0.0378                   
Cesium-137                           0.0153 U          0.0263        0.0199            0.07   
Cobalt-60                            0.00713 U b       0.0401        0.0488            0.03   
Europium-152                         0.0703 U          0.105         0.0716            0.1    
Europium-154                         0.0286 U b        0.0839        0.244             0.2    
Lead-212                             0.435             0.0676        0.0335                   
Lead-214                             0.497             0.0836        0.0387                   
Potassium-40                        10.6               0.987         0.249                    
Protactinium-234                     0.00621 U         0.0870        0.0822                   
Radium-226 (By Bismuth-214)          0.507             0.0961        0.0378            0.2    
Thallium-208                         0.160             0.0465        0.0213                   
Thorium-232 (By Actinium-228)        0.600             0.120         0.0503            0.9    
Thorium-234                          0.0240 U          1.29          1.06                     
Uranium-235                          0.0313 U          0.0291        0.132             0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       7.2



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244070                        Location:        CT04                          
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440004.0004                 Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        06NPBRAO-008                  Received:        04/26/06                      
Lab ID:          244070-008                    Prepared:        04/26/06 12:00                
Matrix:          Soil                          Analyzed:        01/04/13 15:09                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   373 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196773                        Uncert. Units:   pCi/g                         
Sampled:         04/26/06 12:00                                                               

Analyte                  Result           Uncert          MDA        Project MDA  
Americium-241                        0.0126 U          0.129         0.106             0.9    
Bismuth-212                          1.00              0.454         0.214                    
Bismuth-214                          0.426             0.0767        0.0283                   
Cesium-137                           0.00246 U         0.0292        0.0238            0.07   
Cobalt-60                           -0.0124 U b        0.0656        0.0525            0.03   
Europium-152                         0.0259 U          0.0420        0.0603            0.1    
Europium-154                         0.00690 U b       0.0675        0.257             0.2    
Lead-212                             0.445             0.0756        0.0404                   
Lead-214                             0.539             0.0963        0.0451                   
Potassium-40                        11.5               1.04          0.286                    
Protactinium-234                     0.0214 U          0.0856        0.0887                   
Radium-226 (By Bismuth-214)          0.426             0.0767        0.0283            0.2    
Thallium-208                         0.152             0.0362        0.0161                   
Thorium-232 (By Actinium-228)        0.464             0.117         0.0709            0.9    
Thorium-234                          0.666 U           0.634         1.01                     
Uranium-235                          0.0297 U          0.0258        0.148             0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       8.2



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244070                        Location:        CT04                          
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440004.0004                 Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        06NPBRAO-009                  Received:        04/26/06                      
Lab ID:          244070-009                    Prepared:        04/26/06 12:00                
Matrix:          Soil                          Analyzed:        01/07/13 08:52                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   362 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196773                        Uncert. Units:   pCi/g                         
Sampled:         04/26/06 12:00                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.0853 U         0.136          0.107             0.9    
Bismuth-212                          0.791            0.438          0.241                    
Bismuth-214                          0.454            0.0825         0.0315                   
Cesium-137                          -0.00140 U        0.0237         0.0194            0.07   
Cobalt-60                           -0.0205 U b       0.0665         0.0521            0.03   
Europium-152                         0.0400 U         0.0682         0.0675            0.1    
Europium-154                         0.0261 U b       0.0576         0.230             0.2    
Lead-212                             0.452            0.0789         0.0415                   
Lead-214                             0.518            0.0848         0.0371                   
Potassium-40                        12.4              1.07           0.243                    
Protactinium-234                     0.0269 U         0.0624         0.0851                   
Radium-226 (By Bismuth-214)          0.454            0.0825         0.0315            0.2    
Thallium-208                         0.204            0.0517         0.0224                   
Thorium-232 (By Actinium-228)        0.501            0.116          0.0744            0.9    
Thorium-234                          0.549 U          0.408          0.992                    
Uranium-235                          0.0452 U         0.0244         0.136             0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                       9.2



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244070                        Location:        CT04                          
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440004.0004                 Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        06NPBRAO-010                  Received:        04/26/06                      
Lab ID:          244070-010                    Prepared:        04/26/06 12:00                
Matrix:          Soil                          Analyzed:        01/07/13 08:54                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   384 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196773                        Uncert. Units:   pCi/g                         
Sampled:         04/26/06 12:00                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.00419 U        0.160          0.131             0.9    
Bismuth-212                          0.840            0.401          0.223                    
Bismuth-214                          0.554            0.0914         0.0332                   
Cesium-137                           0.0138 U         0.0272         0.0211            0.07   
Cobalt-60                            0.0291 U b       0.0535         0.0397            0.03   
Europium-152                         0.0512 U         0.0894         0.0685            0.1    
Europium-154                         0.0850 U         0.155          0.176             0.2    
Lead-212                             0.461            0.0718         0.0380                   
Lead-214                             0.525            0.0882         0.0409                   
Potassium-40                        11.3              1.02           0.280                    
Protactinium-234                     0.0518 U         0.109          0.0857                   
Radium-226 (By Bismuth-214)          0.554            0.0914         0.0332            0.2    
Thallium-208                         0.135            0.0349         0.0164                   
Thorium-232 (By Actinium-228)        0.555            0.108          0.0404            0.9    
Thorium-234                          0.922 U          0.667          1.08                     
Uranium-235                          0.0768 U         0.0394         0.159             0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      10.2



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244070                        Location:        CT04                          
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440004.0004                 Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        06NPBRAO-011                  Received:        04/26/06                      
Lab ID:          244070-011                    Prepared:        04/26/06 12:00                
Matrix:          Soil                          Analyzed:        01/07/13 09:41                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   374 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196773                        Uncert. Units:   pCi/g                         
Sampled:         04/26/06 12:00                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0472 U         0.156          0.126             0.9    
Bismuth-212                          0.841            0.480          0.256                    
Bismuth-214                          0.477            0.0917         0.0352                   
Cesium-137                           0.0102 U         0.0306         0.0243            0.07   
Cobalt-60                            0 U b            0.0315         0.0754            0.03   
Europium-152                         0.0366 U         0.0569         0.0697            0.1    
Europium-154                         0.0352 U b       0.106          0.205             0.2    
Lead-212                             0.445            0.0724         0.0376                   
Lead-214                             0.429            0.0699         0.0412                   
Potassium-40                        12.2              1.06           0.253                    
Protactinium-234                     0.00486 U        0.0650         0.0720                   
Radium-226 (By Bismuth-214)          0.477            0.0917         0.0352            0.2    
Thallium-208                         0.193            0.0425         0.0175                   
Thorium-232 (By Actinium-228)        0.604            0.116          0.0538            0.9    
Thorium-234                          0.302 U          0.625          0.995                    
Uranium-235                          0.0210 U         0.0404         0.133             0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      11.2



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244070                        Location:        CT04                          
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440004.0004                 Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        06NPBRAO-012                  Received:        04/26/06                      
Lab ID:          244070-012                    Prepared:        04/26/06 12:00                
Matrix:          Soil                          Analyzed:        01/07/13 09:42                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   350 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196773                        Uncert. Units:   pCi/g                         
Sampled:         04/26/06 12:00                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.101 U          0.162          0.128             0.9    
Bismuth-212                          0.436            0.435          0.286                    
Bismuth-214                          0.480            0.0864         0.0291                   
Cesium-137                           0.00100 U        0.0238         0.0195            0.07   
Cobalt-60                            0.0125 U b       0.0191         0.0505            0.03   
Europium-152                         0.0767           0.0883         0.0699            0.1    
Europium-154                         0.0164 U b       0.0571         0.241             0.2    
Lead-212                             0.501            0.0764         0.0380                   
Lead-214                             0.544            0.0987         0.0449                   
Potassium-40                        11.1              1.02           0.265                    
Protactinium-234                    -0.0395 U         0.112          0.0908                   
Radium-226 (By Bismuth-214)          0.480            0.0864         0.0291            0.2    
Thallium-208                         0.205            0.0401         0.0163                   
Thorium-232 (By Actinium-228)        0.555            0.108          0.0552            0.9    
Thorium-234                          1.04 U           1.47           1.16                     
Uranium-235                          0.0612 U         0.0417         0.138             0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      12.2



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244070                        Location:        CT04                          
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440004.0004                 Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        06NPBRAO-013                  Received:        04/26/06                      
Lab ID:          244070-013                    Prepared:        04/26/06 12:00                
Matrix:          Soil                          Analyzed:        01/07/13 10:28                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   348 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196773                        Uncert. Units:   pCi/g                         
Sampled:         04/26/06 12:00                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                        0.0647 U          0.143         0.115             0.9    
Bismuth-212                          0.451             0.350         0.238                    
Bismuth-214                          0.421             0.0970        0.0419                   
Cesium-137                           0.00929 U         0.0232        0.0179            0.07   
Cobalt-60                            0.00421 U b       0.0445        0.0359            0.03   
Europium-152                         0.0556 U          0.0832        0.0731            0.1    
Europium-154                         0.178 U b         0.325         0.247             0.2    
Lead-212                             0.451             0.0728        0.0365                   
Lead-214                             0.497             0.0912        0.0448                   
Potassium-40                         9.14              0.967         0.282                    
Protactinium-234                     0.0549 U          0.0959        0.0701                   
Radium-226 (By Bismuth-214)          0.421             0.0970        0.0419            0.2    
Thallium-208                         0.168             0.0354        0.0124                   
Thorium-232 (By Actinium-228)        0.515             0.115         0.0774            0.9    
Thorium-234                          0.499 U           0.624         0.976                    
Uranium-235                          0.113             0.138         0.104             0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      13.2



Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244070                        Location:        CT04                          
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440004.0004                 Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        06NPBRAO-014                  Received:        04/26/06                      
Lab ID:          244070-014                    Prepared:        04/26/06 12:00                
Matrix:          Soil                          Analyzed:        01/07/13 10:30                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   370 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196773                        Uncert. Units:   pCi/g                         
Sampled:         04/26/06 12:00                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0471 U         0.159          0.129             0.9    
Bismuth-212                          0.382            0.472          0.296                    
Bismuth-214                          0.410            0.0773         0.0309                   
Cesium-137                          -0.00761 U        0.0297         0.0237            0.07   
Cobalt-60                            0.00961 U        0.0304         0.0113            0.03   
Europium-152                         0.0603 U         0.0765         0.0808            0.1    
Europium-154                         0.0292 U b       0.0592         0.248             0.2    
Lead-212                             0.462            0.0709         0.0365                   
Lead-214                             0.482            0.0884         0.0401                   
Potassium-40                        11.4              1.01           0.261                    
Protactinium-234                     0.0269 U         0.0939         0.0911                   
Radium-226 (By Bismuth-214)          0.410            0.0773         0.0309            0.2    
Thallium-208                         0.164            0.0405         0.0187                   
Thorium-232 (By Actinium-228)        0.752            0.133          0.0630            0.9    
Thorium-234                          0.462 U          0.498          1.10                     
Uranium-235                          0.0718 U         0.0390         0.126             0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244070                        Location:        CT04                          
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440004.0004                 Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        06NPBRAO-015                  Received:        04/26/06                      
Lab ID:          244070-015                    Prepared:        04/26/06 12:00                
Matrix:          Soil                          Analyzed:        01/07/13 11:16                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   353 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196773                        Uncert. Units:   pCi/g                         
Sampled:         04/26/06 12:00                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0417 U         0.163          0.133             0.9    
Bismuth-212                          1.50             0.467          0.174                    
Bismuth-214                          0.559            0.113          0.0470                   
Cesium-137                          -0.000512 U       0.0241         0.0198            0.07   
Cobalt-60                           -0.0151 U b       0.0784         0.0630            0.03   
Europium-152                         0.00634 U        0.0207         0.0766            0.1    
Europium-154                         0.0640 U b       0.132          0.245             0.2    
Lead-212                             0.444            0.0721         0.0377                   
Lead-214                             0.520            0.0844         0.0350                   
Potassium-40                        12.4              1.09           0.267                    
Protactinium-234                     0.0504 U         0.102          0.0834                   
Radium-226 (By Bismuth-214)          0.559            0.113          0.0470            0.2    
Thallium-208                         0.175            0.0479         0.0223                   
Thorium-232 (By Actinium-228)        0.495            0.133          0.0627            0.9    
Thorium-234                          0.336 U          1.27           1.03                     
Uranium-235                          0.0374 U         0.0336         0.151             0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244070                        Location:        CT04                          
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440004.0004                 Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        06NPBRAO-016                  Received:        04/26/06                      
Lab ID:          244070-016                    Prepared:        04/26/06 12:00                
Matrix:          Soil                          Analyzed:        01/07/13 11:18                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   350 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196773                        Uncert. Units:   pCi/g                         
Sampled:         04/26/06 12:00                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0703 U         0.151          0.120             0.9    
Bismuth-212                          1.19             0.442          0.184                    
Bismuth-214                          0.495            0.103          0.0454                   
Cesium-137                          -0.0119 U         0.0309         0.0243            0.07   
Cobalt-60                            0.00749 U        0.0320         0.0119            0.03   
Europium-152                         0.0231 U         0.0465         0.0731            0.1    
Europium-154                         0.0539 U b       0.0605         0.237             0.2    
Lead-212                             0.486            0.0743         0.0383                   
Lead-214                             0.608            0.0987         0.0448                   
Potassium-40                        12.5              1.13           0.316                    
Protactinium-234                     0.0293 U         0.0422         0.0968                   
Radium-226 (By Bismuth-214)          0.495            0.103          0.0454            0.2    
Thallium-208                         0.195            0.0427         0.0191                   
Thorium-232 (By Actinium-228)        0.735            0.135          0.0644            0.9    
Thorium-234                          0.567 U          1.44           1.16                     
Uranium-235                          0.0669 U         0.0336         0.140             0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244070                        Location:        CT04                          
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440004.0004                 Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        06NPBRAO-017                  Received:        04/26/06                      
Lab ID:          244070-017                    Prepared:        04/26/06 12:00                
Matrix:          Soil                          Analyzed:        01/07/13 12:03                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   344 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196773                        Uncert. Units:   pCi/g                         
Sampled:         04/26/06 12:00                                                               

Analyte                   Result          Uncert          MDA        Project MDA   
Americium-241                       -0.0557 U          0.153         0.123             0.9     
Bismuth-212                          0.503             0.354         0.229                     
Bismuth-214                          0.431             0.0891        0.0339                    
Cesium-137                          -0.00183 U         0.0254        0.0207            0.07    
Cobalt-60                            0.000819 U b      0.0609        0.0501            0.03    
Europium-152                         0.0535 U          0.0814        0.0620            0.1     
Europium-154                         0.0425 U          0.0722        0.158             0.2     
Lead-212                             0.372             0.0752        0.0403                    
Lead-214                             0.485             0.0869        0.0404                    
Potassium-40                         7.43              0.896         0.288                     
Protactinium-234                     0.0320 U          0.0919        0.0834                    
Radium-226 (By Bismuth-214)          0.431             0.0891        0.0339            0.2     
Thallium-208                         0.153             0.0365        0.0146                    
Thorium-232 (By Actinium-228)        0.416             0.111         0.0350            0.9     
Thorium-234                          0.557 U           0.420         0.952                     
Uranium-235                          0.0487 U          0.0363        0.121             0.18    

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
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Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244070                        Location:        CT04                          
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440004.0004                 Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        06NPBRAO-018                  Received:        04/26/06                      
Lab ID:          244070-018                    Prepared:        04/26/06 12:00                
Matrix:          Soil                          Analyzed:        01/07/13 12:05                
Units:           pCi/g                         Duration (sec):  2,700                         
Basis:           dry                           Sample Amount:   376 g                         
Diln Fac:        1.00                          Uncert. Sigma:   2                             
Batch#:          196773                        Uncert. Units:   pCi/g                         
Sampled:         04/26/06 12:00                                                               

Analyte                  Result          Uncert          MDA         Project MDA  
Americium-241                       -0.0143 U         0.149          0.122             0.9    
Bismuth-212                          0.925            0.375          0.162                    
Bismuth-214                          0.496            0.0855         0.0297                   
Cesium-137                          -0.00844 U        0.0242         0.0190            0.07   
Cobalt-60                            0.0186 U b       0.0448         0.0449            0.03   
Europium-152                         0.0623 U         0.0787         0.0632            0.1    
Europium-154                         0.0253 U b       0.0584         0.206             0.2    
Lead-212                             0.510            0.0676         0.0320                   
Lead-214                             0.509            0.0968         0.0438                   
Potassium-40                        10.6              0.992          0.287                    
Protactinium-234                     0.0106 U         0.0747         0.0980                   
Radium-226 (By Bismuth-214)          0.496            0.0855         0.0297            0.2    
Thallium-208                         0.117            0.0342         0.0196                   
Thorium-232 (By Actinium-228)        0.462            0.108          0.0611            0.9    
Thorium-234                          0.839 U          0.630          1.03                     
Uranium-235                          0.0579 U         0.0280         0.138             0.18   

U= Not Detected
b= See narrative

MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
Page 1 of 1                                                                                                                      18.2



Batch QC Report

Gamma Radioactivity in Soil (Ingrowth)

Lab #:           244070                        Location:        CT04                          
Client:          TetraTech                     Prep:            GS 186/RA226 Prep             
Project#:        40440004.0004                 Analysis:        DOE HASL 300 4.5.2.3          
Field ID:        06NPBRAO-001                  Sampled:         04/26/06 12:00                
Type:            IDUP                          Received:        04/26/06                      
MSS Lab ID:      244070-001                    Prepared:        04/26/06 00:00                
Lab ID:          QC683538                      Analyzed:        04/08/13 20:08                
Matrix:          Soil                          Duration (sec):  2,700                         
Units:           pCi/g                         Sample Amount:   362 g                         
Basis:           dry                           Uncert. Sigma:   2                             
Diln Fac:        1.00                          Uncert. Units:   pCi/g                         
Batch#:          196773                                                                       

Analyte             MSS Result     MSS TPU        Result          TPU         MDA      Project MDA   RPD  Lim  RER  Lim

Americium-241                     -0.0642 U      0.163       0.0812 U        0.114       0.0882          0.9    NC   40  NC    1   

Bismuth-212                        0.413         0.424       0.603           0.402       0.227                  37.4 40  0.230 1   

Bismuth-214                        0.498         0.0865      0.524           0.0927      0.0313                 5.20 40  0.148 1   

Cesium-137                        -0.0101 U      0.0301      0.000464 U      0.0236      0.0194          0.07   NC   40  NC    1   

Cobalt-60                          0.0246 U      0.0547     -0.00543 U b     0.0612      0.0497          0.03   NC   40  NC    1   

Europium-152                       0.121         0.102       0.0417 U        0.0749      0.0772          0.1    NC   40  NC    1   

Europium-154                       0.0324 U      0.181       0.0544 U b      0.148       0.215           0.2    NC   40  NC    1   

Lead-212                           0.486         0.0805      0.455           0.0794      0.0354                 6.44 40  0.189 1   

Lead-214                           0.560         0.0960      0.601           0.0958      0.0401                 7.00 40  0.212 1   

Potassium-40                      10.7           1.16       11.8             1.22        0.174                  10.6 40  0.500 1   

Protactinium-234                   0.0434 U      0.107      -0.0565 U        0.117       0.0932                 NC   40  NC    1   

Radium-226 (By Bismuth-214)        0.498         0.0865      0.524           0.0927      0.0313          0.2    5.20 40  0.148 1   

Thallium-208                       0.188         0.0439      0.168           0.0461      0.0195                 11.1 40  0.219 1   

Thorium-232 (By Actinium-228)      0.566         0.124       0.650           0.140       0.0445          0.9    13.8 40  0.319 1   

Thorium-234                        0.703 U       0.568       0.663 U         0.514       1.01                   NC   40  NC    1   

Uranium-235                        0.0748 U      0.0376      0.122 U         0.159       0.132           0.18   NC   40  NC    1   

U= Not Detected
b= See narrative
NC= Not Calculated
MDA= estimate of the measured concentration that gives 99% confidence the analyte is present
RER= Relative Error Ratio
RPD= Relative Percent Difference
TPU= Total Propagated Uncertainty
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STRONTIUM-90 ANALYSIS REPORT

Count Date: Instrument ID: Count Time: 30 min
Batch ID: Detector ID: Y-90 Efficiency: 47.6%

Performed By: Cal Due Date: Sr-90 Efficiency: 39.8%
Sr-90 Added: 10 mg

2 Sigma
Uncertainty

Sample ID HH:MM:SS HH:MM:SS HH:MM grams grams grams percent pCi/g pCi/g pCi/g
06NPBRAO-006 4/26/06 12:00 7/24/06 1:38 7/24/06 13:22 10 9.2795 9.2890 93.0% 0.433 13 -0.123 0.194 0.171
06NPBRAO-005 4/26/06 14:00 7/24/06 1:38 7/24/06 14:23 10 9.2107 9.2202 93.0% 0.367 11 -0.204 0.194 0.220

Method Spike 1.0 7/22/06 0:00 7/24/06 1:38 7/24/06 12:52 10 9.1080 9.1175 93.0% 1.367 41 1.024 0.194 0.493
Blank 7/22/06 0:00 7/24/06 1:38 7/24/06 12:21 10 9.3800 9.3802 0.533 16

Date Time Collected
Y-90 Date Time 

Start Date Time Count Aliquot Mass

Protean WPC 9550

P Smith 5/24/2007
0615608NWTLAB072406-008

7/24/2006

Sr-90 Activity MDCInitial Mass Final Mass Sr-90 Yield
Total 

Counts
Total  
CPM
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ATTACHMENT 6 
TU 211-01 RESRAD Dose Results 

(21 pages) 
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ATTACHMENT 7 
TU 211-01 RESRAD Risk Results 
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